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OPERATION AND MAINTENANCE MANUAL
FLOOD PROTECTIVE WORKS -
LOWER WOONSOCEET, RHODE ISLAND

FOREWORD

The Lower Woonsocket Local Protection Project is the second
flood control project completed in the Clty of Woonsocket. The
first project is known as the Woonsocket Local Protection Project.
The Operation and Maintenance Manual, dated October 1959, for the
upper Woonsocket project should be used in conjunction with the
following manual.

The successful functioning of the Lower Woonsocket flood
protective works is not assured solely by construction of the
system of dikes and floodwalls, channel improvements, pressure
conduits, and pumping stations., If the system is to perform
the functlions for which it was designed, it must be carefully
maintained during periods of normal river stages and properly
operated in coordination with the tainter gates at the Woone
socket Falls Dam during flood periods.

The need for proper maintenance cannot be too highly stressed
in view of the fact that large dameges may be incurred through
operating failure of a critical element in flood time, caused by
deterioration or damage that would have been eliminated by proper
maintenance. '

: Necessary maintenance and proper operation require that respon-
sibile local persons have a thorough understanding of the func-
tions of the various units of the system and the recommended methods
of meintaining the system and operating it during flood emergencies.
It is the purposge of this manual to provide complete information so
that all parties may fully understend thelr responaibilities in
maintaining and operating the flood protection system in accordance
with the regulations prescribed by the Secretary of the Army as ’
amplified by this manual,

The general flood control Regulations for Maintenance and
Operation of Flood Control Works quoted herein were approved by the
Acting Secretary of War on 9 August 1944, Upon establishment of
the Department of Defense, the improvement of rivers and harbors
and other waterways for flood control and other purposes, formerly
under the jurisdiction of the Secretary of War, became the respon-
8ibility of the Secretary of the Army. Reference therein to the
Secretary of War and War Department shall be construed to mesn,
respectively, the Secretary of the Army and the Department of the
Army, Where reference 1s made to the District Engineer in the
Regulations included ln this manual, it shall be construed to mean
the Division Engineer, New England Division, Corps of Engineers.



E

’\-;ﬁ!C-J'\DCOQO\\n-F‘WI\)P

16
17
18

19

OPERATION AND MAINTERANCE MANUAT
| for

LOCAL PROTECTIVE WORKS

at
LOWER WOONSOCKET, RHODE ISLAND

Table of Contents

Subject
A, CGENERAL

Purpose of This Manual
Project Authorization
Project Location
Description of Project
Effectiveness of Protection
Construction History

Plans

Locel Cooperation

General Rules and Regulations
. Maintenance

Operation :
Inspection and Reports

B, CHANNEL IMPROVEMENT

Description "
Maintenance
Operation

C. _DIKES

Description

‘Maintenance

Operation

Emergency Repair Mea.sures

D, FLOODWALLS

p— A

Description
Maintenance

Operation
Emergency Repair Measures

o )
S AWNRRONND P E

6&HRR ©wvw

RERRR



2k

25
26

27
28
29

30
32

33
34

Subject
E, UTILITIES

Description
Maintenance
Operation

F. PUMPING STATIONS
Description
Maintenance
Opex_'a.tion

G. MISCELLANEOUS FACILITIES

Description
Maintenance
Operation

H. OPERATIONS PLAN .

Project Operation
Cooperation

23
e3

28
29
32

37
37
39

39
39



- LIST OF TAEIES
Table No. ?3 Description Page

I ' Graség Seed : 14
II Storm brain Slutce Gate Schedule 25
IIT Mi11 Water Supply Line o7

LIST OF PIATES

Plate No. . Description

1 . USGS Rating Teble for Blackstone River

at Woonsocket, R. I.

APPENDICES

Am _E_nd-ix ltAlt

Regulations Prescribed by the Secretary of the Army
Appendix "B" : |

Assurances of Local Cooperation
Appendix “c" :

Inspection Report Foms
Appendix "D o '.

Flood Emergency Measures
Appendix "E" '

Plans



A. GENERAL

1. PURPOSE OF THIS MANUAL. - The City of Woonsocket, by executing
assurances of local cooperation, has agreed to maintain and operate
the completed Lower Woonsocket Flood Protective Works in accordance
with regulations prescribed by the Secretary of the Army.

The purpose of this Manual is to present detailed information
to be used as a guide in complying with "Flood Control Regulations -
Maintenance and Operation of Flood Control Works" as approved by
the Acting Secretary of War on 9 August 1944, and published in this
volume as Appendix A.

The regulations are intended to cover all local protection
projects constructed by the Department of the Army throughout the
United States, are general in nature, and obviocusly cannct give
detailed instructidns for the maintenence snd operation of e
specific project. The details set forth in this Manual for main-
tenance and operation of the Lower Woonsocket project are intended
to supplement the Regulations to insure the mexinim protection
against floods for which the project was designed. Fallure to main-
tain and operate the project as required by the Regulations and as
detaliled herein can result in severe property losses, loss of life,
and irreparable loss of confidence in the flood protection system
by citizens who have invested their funds on the basis of the pro-
tectlon afforded by the flood control works. :

2. PROJECT AUTHORIZATION, ~ The Lower Woonsocket Local Protection
project was authorized by the Flood Control Act of 14 July 1960
(Public Law 86-645, 86th Congress, 2d Session) in accordance with
recommendations of the Chlef of Englneers set forth in Senate Docu-
ment No. 87, 85th Congress, 2d Session.

3. PROJECT LOCATION. - The project is located in northeastern Rhode
Islend, on the Blackstone River, and extends from the Bernon Street
Bridge near the center of the City of Woonsocket downstream for mp- -
proximstely 7,000 feet to the vicinity of the sewage treatment plant.
It extends upstream along the Mill River approximately 2,100 feet
from the confluence of the Blackstone River to Privilege Street,

and upstream along the Peters River for approximately 2,100 feet to
Mill Street.

. DESCRIPTION OF PROJECT. - The project consists of three inde-
pendent fiocod protection units as follows: (a) The Socisl District
Unit which consists of 6 dikes, 3 floodwslls, excavation of 2 chan-
nels, 2 pressure conduits, and pumping station, (b) The Hamlet Dis-
trict Unit consisting of 3 dikes, floodwall, pumping station, removal




of & dam and channel improvements, and (c¢) The Bernon Unit which
consists of the removel of a dam and channel improvement.

5. - EFFECTIVENESS OF PROTECTICN. - The project 18 designed for
flood flows of 33,000 c¢.f.s. upstream of the Mill and Peters Rivers
as modified by the West Hill Reservoir. Downstream of the Mill and
Peters Rivers, the project has been designed to pass a flood dls-
charge of 40,000 c¢.f.s. as modified by West Hill.

These flows are produced as a result of a design storm assumed
to be uniformly distributed over the watershed above Woonsocket.
Precipitation would amount to 12 inches in 72 hours with e maximum
2h-hour quantity of 9.6 inches and a meximm 6-hour quantity of 7.u
inches.

The tops of the dikes and f{loodwells provide 3-foot freeboard
above the stages of the design discharges.

6. CONSTRUCTION HISTORY. -~ The construction of the Lower Woonsocket
Local Protection Project was accomplished uhder one construction
contract awarded in the amount of $6,983,388 to F. D. Rich, Ine.,
Stanford, Connecticut. Construction was started on 12 December
1963 and the project wes placed in service on 15 April 1967.

The combined total cost of the project is estimsted at $9,150,000.
The ity of Woonsocket expended $2,312,000 for the local interest costs.
The Federal cost of the project is estimated at $6,838,000.

7.  PLANS, ~ Plans pertinent to the operation and maintenance of the
project are included for reference as Appendix E in this volume. A
set of "as-built" construction drawings is being provided the City
of Woonsocket. :

8. LOCAL COOPERATION. - The authorizing legisiation for the Lower
Woonsocket project (1960 Flood Control Act) required that responsible
local agencies give assurances satisfactory to the Secretary of the
Army that they would: ‘

"(a)} Contribute in cash 16.1 percent of the cost of the
work to be accomplished by the Federel Government. . .3

"(b) Furnish without cost to the United States all lands,
easements, and rights-of-way necessary for construc-
tion of the project;

"(c) Hold and save the United States free from damages due
to the construetion works including cliaims, if any,
for weter rights;
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"(d) Accomplish without cost to the United States all
changes, alterations, additions to, or relocations
of any utilities cor buildings made necessary by
the work;

"(e) Maintain and operate all the works after completion
in accordance with regulations prescribed by the
Secretary of the Army."

The assurances of the City of Woonsocket are contained in Appendix B
of this volume. This manual is to assist the City in fulfilling (c)
sbove in their responsibilities for maintaining and operating the
project.

9. GENERAL RULES ARD REGUIATIONS. - Pa.ra.graph 208.10 (a) of the
regulations prescribed by the Secretary of War gives general rules
for the maintenance and operation of structures and facilities con-
structed by the United States for local flood protection. Applica-
ble portions are quoted below to avoid the necessity for cross
reference and are further defined by remarks under each gquotetion.

"(1) The structures and facilities constructed by the United
States for local flood protection shall be continuously meintained
in such & menner and operated at such times and for such periods
as may be necessary to obtain the maximum benefits.”

These requirements cannot be overstressed, and City author-
ities must make adequate provisions for funds, personnel, equip-
ment, and materials to allow for the proper ma.intenance and
operation of the flood protective works.

"(2) The State, politica.‘l. subdivision thereof, or other
responsible local agency, which furnished assurance that it will
maintain and operate flood control works in accordance with regu-
lations prescribed by the Secretary of War, as required by law,
shall appoint & permanent committee consisting of or headed by
an official hereinafter called the 'Superintendent', who shall
be responsible for the development and maintenance of, and di-
rectly in charge of, an organization responsible for the effi-
cient operation and maintensnce of all of the atructures and
facilities during flood periods and for continuous inspection
and maintenance of the project works during the periods of low
water, all without cost to the United States.”

The committee should be composed of competent members, pref-
erably men experienced in engineering or construction work of a
nature similar to the flood protection works. The committee must



be given broad authority to carry out its responsibilities. The
neme, address, and office and home telephone numbers of the Super-
intendent, and any changes thereof, shall be promptly furnished
the Division Engineer.

"(3) A reserve supply of materials needed during a flood
emergency shall be kept on hand at all times.”

Approxinmately 2500 sand bags and canvas or 2isel-craft
paper and tools such as picks and shovels and 5 men should be
obtained and held in reserve to meet any ordinary emergency that may
occur during flood periods. Borrow pits for embankment materials
should be secured and sources or where to obtain additional supplies
of materials, tools, snd equipment should be well established in
order that these articles can be cobtained quickly in case of an
energency.

"(k) No encroachment or trespass which will adversely affect
the efficient operation or maintenance of the project works shall
be permitted upon the rights«of-way for the protective facilities.”

The disposal of rubbish, erection of fences, or barriers,
the painting or erection of aigns, the attachment of cldthes linea
to flood walls, or any form of trespassing on the projJect shall be
prohibited.

"(5) No improvement shall be passed over, under, or through
the walls, levees, improved channels or floodways, nor shall any
excavation or construction be permitted within the limits of the
project right-of-way, nor shall any change be made in any feature
of the works without prior determination by the District Engineer
of the War Department or his authorized representatives that such
improvement, excavation, constructicn, or alteration will not ad-
versely affect the functioning of the protective facllitiea. Such
improvements or alterations as may be found to be desirable and
permissible under the sbove determination shall be constructed in
accordance with standard engineering practice. Advice regarding the
effect of proposed improvements or alterations on the functioning of
the project and information concerning methods of construction ac-
ceptable under standard engineering practice shall be obtained from
the District Engineer or, 1f otherwise obtained, shall be submitted
for kie approval. Drawings or prints showing such improvements or
alterstions as finally constructed shall be furnished the District
Engineer after completion of the work.,"



Any contemplated ilmprovements or alterations as outlined
above must be submitted to the Corps of Engineers, Waltham, Magsa-
chusetts, and the approval of the Division Engineer obtained prior
to the City authorizing the work. All requests for approval shall
be in writing and complete drawings in duplicate, one set of which
shall be in reproducible form, must be submitted along with a full
description of the work intended. The City will be held responsi-
ble for obtaining prior approval from the Corps of Engineers for
any improvements or alterations proposed by itself, private parties
or any public parties. The City shall furnish the Division Engineer
as-built drawings, in duplicate, of the completed work,

"(6) It shall be the duty of the Superintendent to submit a
semi-annual report to the District Engineer covering inspection,
maintenance, and operation of the protective works."

See Paragraph 12 of this Manuel for instructions on sub-
mitting reports.

"(7) The District Engineer or his euthorized representatives
shall have access at all times to all portions of the protective
works.,"

The Division Engineer or his representatives will make
periodic inspections of the protective works to determine If the
project 18 being properly maintained and operated by the City.

"(8) Maintenance messures or repairs which the District

Engineer deems necessary shall be promptly taken or made,”

The City should maintain the facilitles and keep them
in good repair and not wait for the Division Engilneer to call such
matters to its attention. Upon request, the Diviaion Office will
advise the City how to make any major repairs to the fecilities.

"(9) Appropriste measures shall be taken by local authorities
tc insure that the activities of all local organizations cperating
public or private facillitles connected with the protective works
are coordinated with those of the Superintendent's organization
during flood periods."

The City should formulate plans and negotiate agreements
with local orgenizations and companies, who are operating facilities
connected with the protective works, to insure that their activities
will be properly coordinasted with the Superintendent's orgenization
during flood periods.



"(10) The War Department will furnish local interests with an
Operation and Maintenance Manual for each completed project, or
separste useful part thereof, to assist them in carrying out their
obligations under these regulations,”

The flood control commitiee ghould famjliarize itself
with the contents of this manual. The Clty authoritles are en-
couraged to call on the Division Office of the Corps of Engineers
for any sdditional advice or instructions required by them in carry-
ing out the City's obligations for maintaining and operating the
flood protection facilities.

10, MAINTENANCE. - a. The word "maintenance" a8 used in this
manual spplies to the upkeep, repair and cere of the work con-
structed by the United States and turned over tc the City of Woon-
socket, If the work is neglected there will be deterioration and
possible failure in flocd time when there is dire need of depend-
eble protection.

"b. Satisfactory and dependable cperation depends on constant
maintenance. The organization that performs maintenance must be
familiar with various parts of the system and will be in a position
to use them effectlvely in time of stress.

¢. Maintenance includes regular inspection of the entire
syatem., The purpose of an ingpection i3 to detect any deterioration
or faulty operation that indicates a need for repair or replacement.
This does not mean a casual esutomobile trip to places easily acces-
a8ible but actually walking over every part of the aystem.

d. In sddition to :Lnspéction, gates and pumping station equip-
ment require testing at stated intervals to discover the difficulties
that mey develop or the part that will not work when it should.

€. Each of the major features of the project is discussed
separately. Particular emphasis is placed on those points which,
based on experience with special project feetures, require special
attention.

1i. OQPERATION. -~ a. Operation in this menual refers to the sctual
use of the various features of the protection works during flood
perioda, It is intended that the procedure outlined herein will
be sufficient to insure protection from floods to the design stage.
However, advice relative to operation may be obtained at any time
from the Engineering Division of the New England Division Office,



b. When abnormal river flows snd stages are expected it is
important that the Superintendent make immediete decisions and take
prompt action and that he have the authority to carry out his
decisions.

¢. To insure correct operation it is essential that at least
one person (preferably 2 or 3) (1) be familiar with all phases of
the flood protection works, (2) know when to start the pumping
stations, (3) know the location of gates and valves and when to
close them, (4) know just what supplies and transport are on hand,
and (5) know what men and tools can be mobilized for the patrolling
end repair work.

d. Arrengements should be made with the U. S. Department of
Commerce, Environmental Sclences Services Administration, 135 High
Street, Hartford, Connecticut 06101 (telephone number 203-244-.201k),
to keep the City informed on flood predictions. The ESSA Weather
Bureau at Hartford is the official agency for collecting precipite-
tion and runoff date and the preparstion of flood forecasts and is
responsible for issuance of flood warnings in the Blackstone River
Bagin,

e, It will be to the advantage of the City to negotiate agree-
ments with private owners and companies {to operate and maintain
project features that are directly related to facilities and prop-
erty of those parties, However, the Corps of Englneers will look
only to the City for maintenance and operation of the project since
the City execubted assurancesg of local cooperation.

12, INSPECTION AND REPORTS. - The regulations prescribed by the
Secreta.ry of the Army cell for semi-annual reports to be submitted
by the Superintendent to the Division Engineer, covering inspection,
maintenance and operation. Imspection of the flood protective
facilities shall be made immediately prior to flood sessons, im-
mediately following floods, and otherwise at intervals not exceed-
ing 90 days as required by the regulstions. Floods can cccur and
heve occurred in any season of the year (March 1927, November 1927,
July and September 1938, October 1954 and August 1955).

To assist the Superintendent in making his inspections and
reports, sample forms have been prepared and are included in Ap-
pendix C. The Superintendent shall have additionsl copies printed
for use in submitting his reports.



The semi~-annual reports shall be submitted in triplicate to the
Divigion Engimeer each February and August. The reports will be sub-
mitted in letter form with copies of the inspection forms covering
the inspections made during the period of the report. The reports
shall cover the following pointss

a., A description of the maintenance work performed in
the preceding six months,

b. The number and classification of men working on
maintenance, regularly and intermittently.

¢. Description of any work performed by contract on the
repair or improvement of the project.

d. Description of use or operation of the system during
the period being reported.

e. Suggestions relative to public cooperation and com-
ments concerning public sentiment on the protection obtained are
considered pertinent and desirable data for inclusion in ‘the report,
but such data are not required.

In addition to the maintenance reports discussed above, monthly
reports of operations will be submitted to the Division Engineer.
The purpose of the monthly reports 1s to maintain an up-~to-date
record of project operations, so that prescribed regulation proced-
ures may be analyzed and modified, where necessary, as actual regu-
lation experience indicates. These reports should include gage
readings, gate settings, pumping data and other pertinent information.



B, _CHANNEL IMPROVEMENT

13. DESCRIPTION. - The channel improvement covers the widening,
deepening and straightening of the channels of the Rlackstone,
Mill and Peters Rivers. The channels are trapezoldal in section
with 1 on 2 side slopes and various bottom widths.

&. Bernon Unit. - The channel improvement of the Blackstone
River in the Bernon Unit consists of a pilot channel immediately
upstream of Bernon Street Bridge. It has a bottom width of 50 feet
and a length of 600 feet.

b. Social District Unit. - The channel improvement of the
Blackstone River has a varying bottom width and & length of ap~
proximately 600 feet.,

¢. Homlet District Unit. - The channel improvement of the
Blackstone River has a varylng bottom width and a length of ap~
proximately 2,000 feet. The Mill River channel hsas a bottom
width of 50 feet and & length of approximately 1,700 feet. The
Peters River channel has a bottom width of 20 feet and a length
of 400 feet.

14, MAINTENANCE. - Paragraph 208.10 (g) (1) of the prescribed
regulations sets forth rules for the maintenance of channels and
floodways. These rules are guoted below, followed by brief come
ments on the particular applicability of these rules to the lower
Woonsocket proiect.

"Channels and floodways. - (1} Maintenance., -~ Periodic inspec-
tions.of improved channels and floodways shall be made by the
Superintendent to be certain that:

(i) The channel or floodway is clear of debris,
weeds, and wild growth.”

All debris and growth which tend to restrict
the channel shall be removed promptly.

#{ii) The channel or floodway is not being restricted
by the depositing of waste materials, building of unauthorized struc-
tures or other encroachments.®

Dumplng of waste materials or any types of
encroachment on the channel shall be prohibited and prompt steps
shall be taken to remove or have removed any such encroachments.

n(iii) The capacity of the channel or floodway is not
being reduced by the formation of shoals.”



Shoal areas should be removed but care should
be exercised that slopes of the channel and existing banks are not
undercut, Existence of shoal areas will be apparent from inspections
during time of low flow,

‘ "(iv) Banks are not being damaged by rain or wave
wash, and that no sloughing of banks has occurred."

. Banks damaged by rain or wavé wash or slough-
ing shall be repaired promptly, using bankrun gravel and rock similar
to that used in their original construction.,

"(v) Riprap sections and deflection dikes and walls
are in good condition,.!

Rockfill slope protection mugt be maintained
in good condition to resist erosion. Any loss of rock due to slides,
eroslon or vandalism must be promptly replaced. Periocdic checks
should be made of the stone slope protectiocn for possible movement
or loss of stone, and prompt corrective action taken. The rock toes
should be observed closely for stability.

‘ "(vi) Approach snd egress channels adjecent to the
improved channel or floodway are sufficiently clear of obstructions
and debris to permit proper functioning of the project works."

In order for this project to funection properly
and as designed, the channel of the Blackstone River downstream from
the project must be mainteined in such condition that 1t is cepable
of carrying flood flows and not cause the river to back up, thus
nullifying the effect of the lmproved channel.

"Such inspection shall be made prior to the beginning of the
flood season and otherwise at intervals not to exceed 90 dgys.
Immediate steps will be taken to remedy any adverse corditions dis~
closed by such inspections. Measures will be taken by the Superin-
tendent to promote the growbh of grass on bank slopes and earth
deflection dikes. The Superintendent shall provide for periodic
repair and cleaning of debris basines, check dams, and related struc-
tures as may be necessary." '

15, OPERATION, - Paragraph 208,10 (g) (2) of the preseribed regula-
tions gives rules for operation of channels and floodways. These
rules which are gquoted below are self-explanatory and require no
amplification with regard to the Lower Woonsocket project.

10
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"(2) Operation. - Both banks of the channel shall be patrolled
during periods of high water, and measures shall be taken to pro-
tect those reaches being attacked by the current or by wave washe.
Appropriate measures shall be tazken to prevent the formation of jams
of ice or debris. Large objects which become lodged against the
bank shall be removed. The improved channel or floodway shall be
thoroughly inspected immediately following each major high water
period, As soon as practicable thereafter, all snags and other
debris shall be removed and all damage to banks, riprap, deflection
dikes and walls, drainage outlets, or other flood control structures
repaired.”

Rules and instructions for emergency repairs measures for
the dikes as given in Paragraph 19 are equally spplicable to emer-
gency repairs of the chennel,



C. DIXKES
16, DESCRIPTION. - In the Social District Unit there are 6 dikes
and in the Hamlet District Unit there are 3 dlkes, These dikes all
consist of random fill with selected impervious blankete on the river
gide and have gide sglopes of one vertical on two horizontal,

The land side slopes and the freeboard area of the slopes on the
river side are protected by turf against erosion. The turf was pro-
duced by seeding a 6=inch lsyer of topsoil. A 12~-inch layer of top-
‘soll was employed over the gravel £ill toe dralns.

The river side slopes below the freeboard ares are protected
by a layer of rock slope protection materisl placed on a 1l2-inch
minimm thickness gravel bedding layer. A total thickness of L
feet of gravel bedding and rock siope protectiion has been provided
on the river side slope where the height is greater than 20 feet
for the purpose of insuring stability. In reaches where this oc-
curs, the thickness of the gravel bedding is either 12 inches or
3 feet depending upon the selected thickness of slope protection
material, Rock slope protection 18 required along all reaches of
the dikes since all the channel flow velocities at flood atage are
greater than 6 feet per second.

A 12-inch lsyer of rock slope protection 1s used in reaches
where the channel flow 18 lees than 12 feet per gsecond. The stream
veloclties along the reach of the Peters River Dike and in the Mill
River, upstream from the East School Btreet Brldge, will be between
12 and 15 feet per second during flood stage. In these reaches, the
rock slope protection is a well graded rock with a maxlmm size of
250 pounds and en average rock size of between 50 and 80 pounds.

17. MAINTENANCE. - Paragraph 208.10 (b) (1) of the prescribed regu-
lations sets forth rules for the maintenance of levees. These rules
apply equally to earth dikes, and applicable porticns are quoted
below. Following this, points that apply particularly to the Lower
Woonsocket project are discussed.,

"Levees. -~ (1) Maintenance. - The Superintendent shall provide
at all times such maintenance as may be required to insure servicea-
bility of the structures in time of flood., Measures shall be taken
‘o promote the growth of sod, to exterminate burrowing animals, and
to provide for routine mowing of the grass and weeds, removal of
wild growth and drift deposits, and repair of damage caused by ero-
sion or other forces. Where practicable, measures shall be taken
to retard bank erosion by planting of willows or other suitable



growth on areas riverward of the levees, Periocdie inspections

shall be made by the Supsrintendent to insure that the above mainte-
nance measures are being effectively carried out and, further, to
be certain that:

"(i) No unusual settlement, sloughing or materlal
loss of grade or levee crogs section has taken place;

n(ii) No caving has occurred on either the land side
or the river side of the levee which might affect the stability of
the levee section,

"(i:.i) No seepage, saturated areas, or sand boils
are occurring;.

"(iv) mmmmmenmeeme=Not 2pplicable-- - .

#(v) Drains through the levees and gates on said
drains are in good working condition;

#(vi) No revetment work or riprap has been displaced,
washed out or removed: ‘

#(vii) No action is being teken, such as burning
grass and weeds during inappropriate seasons, which will retard or
d_estroy the growth of sod;

- m(viii) Access roads to and on the levee are being
properly maintained;

"(ix) - Not applicable—m—mmmmmm—e————— .

n"(x) Crown of levee is shaped so as to drain readily,
and roadway thereon, if any, is well shaped and maint.ained;

#(xi)} There is no unauthorized grazing or vehicular
fraffic on the levees;

"(Jd.i)' Encroachments are not being made on the levee
right-of-way which might endanger the structure or himder its proper
and efficient functioning during time of emergency.

"Such inspections shall be made immediately prior to the
begimning of the flood season; immediately following each major high
water period, and otherwise at intervals not exceeding 90 days; and
such intermediate times as may be necessary to insure the best possi-
ble care of the levee., Immediate steps will be taken to correct

13



dangerous conditions disclosed by such inspections. Hfegular mainte-
nance repair measures shall be accomplished durlng the appropriate
season as scheduled by the Superintendent.

Any unusual settlement, sloughing or caving should
be corrected to restore the original dike grades. No major repair
work shall be made without prior approval of the Division Engineer,
in order that such repairs that mgy be necessary will not adversely
affect the functioning of the protective facilities.

The landside slopes of dikes and the freeboard ares of the
slopes on the river side were topsciled and seeded to minimize the
damage from erogicn and scour caused by surface runoff, Once estab-
lished, the wvegetation shall be mowed at regular intervils.

When sections of the dike require reestablishment of turf, seed~
ing operations should be started at the earliest practical date in
the spring to secure the greatest possible protection against erosion.
Areas requiring seeding shall be dressed to f£ill gullies and irregu-
larities in the surface. The following seed mixtures were.used in
the original constructions

TARIE I
GRASS SEED
For Erbsion Control:
% by Wt. Min.% Min.%

Kind of Seed In Mixture  Purity Germ,
(Botanical Name)

(Common Neme )
Bromus inermis

Smooth Brome 15 85 90
Agrostis tenuis hv : 8

Highland Bentgrass 5 . 98 5
Festuce elstior arundinaceae 8

Alta Fescue 35 98 5
Festuca rubra

Red Fescue _ 30 98 85
Pos, compyessa

Canggi Rluegrass 10 8o 75
Trifolium repens

White Clover (New York w:u.d Strain) 5 98 85
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For Lewns: :
% by Wt. Min.% Min.%

Kind of Seed In Mixture Purity Germ,
Agrostis tenuis hv _

Highland Bentgrass 5 98 85
Festuca rubra

Red Fescue 35 98 - 85
Festuca rubra commutata

Chewing's Fescue 35 98- 85
Lolium muitiflorum

Jtelfan Ryegrass 5 95 90
Poa pratensis

Kentucky Blue grass 15 85 75
Trifolium repens :

White Clover 5 98 85

NOTE: Weed Seed not to exceed 1.0% of total mixture.

Inspections of the dike shall be made during and after periods
of high water, as it is at such times that any weak spots wlll be
discovered that might otherwlse be overlooked.

18. OPERATION, - Paragraph 208.10 (b) (2) of the prescribed regu~
lations sets forth rules for the operation of levees. These rules
apply equally to earth dikes and are quoted below, Following these,
e few of the points which apply particularly to the Lower Woonsocket
project will be discussed. '

"(2) Qperation. During flood periods the levee shall be pa-
trolled continuvously to locate possible sand boils or unusual wet-
ness of the landward slope and to be certain that:

"(1) There are no indications of slides or sloughs
developing;

"(ii) Wave wash or scouring action is not occurring;

"(1i1) No low reaches of levee exist which may be
overtopped; :

"(iv) Ho other conditions exist which might endanger
the structure,

"Appropriate advance measures will be taken to insure the
availability of adequate labor and materisls to meet all contingen-
cies, Immediate steps will be teken to control any condition which
endangers the levee and to repair the damaged section.”
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Operation of the dikes may be at a time of moderately high
water, such as a spring freshet, or may be when unusuel conditions
indicate the possibility of dangerous flood heights. Prompt action
in starting work is of the utmost importance.

Requirements for patrolling the dikes depend on the depth of
water on the river side of dike, Patrolling of the dikea should
start when the water surfaces of the rivers reach the same elevation
as the surface of the ground on the land side of the dikes and flood-
walls. The patrolling should continue until the flood has reached
its peak and receded below the elevation of the land side ground.

The water level in observation risers shall be recorded at least
twice daily to determine proper functioning of the toe drains when-
ever the rivers rise 5 feet above the elevation of the surface of
the ground on the land side of the dikes and floodwalls.

Patrolmen should be thoroughly instructed as to their duties,
what they are to watch for, and the exact limits of their beat. On
each journey of inspection they should carsfully examine both slopss
of the dikes for seepage or wetness on landside slope, sand bolls
on landside of dike, wave wash or scouring on riverside slope, and
indications of slides or sloughs on either slope.

A1l unanthorized traffic on the dikes should be stopped at
once, and patrolmen should be instructed to kesp people off the
dike unless ‘they can show passes or credentials authorizing their
presence., :

19, EMERGENCY REPAIR MEASURES. - Scours. =~ Careful watch should be
maintained of the dike for indication of scouring. If any indica-
tion of scouring is observed, soundings should be taken to cobserve
the amount and progress of the scour. OSandbagging or dumped rock
will generally afford the most practicable means of combatting this
condition. The open ends of sandbags so used must be sewed or tied
after filling with earth.

Wave wash. = Wave action may cause displacement of riprap and
wash-out of eaith materials on the riverside slope of the dike.
Well-sodded slopes will usually withstand waves from a storm of
about an hour's duration without serious damage. A&n atback over a
longer period may become serious and the slopes should be protected
by sacking or equivalent means. The extent of washes can be deter-
mined by wading along the attacked slope. Sandbags should be
placed in the erosions in as effective a manner as possible, carry=-
ing the protection well above the action of waves. Sandbags used
for this purpose require only about one-half cubic foot of material
and should be sewed or tied. The aim is {0 obbtain a maximum of
coverage with only sufficient weight to hold the sack in place.

Sand Boils. -~ a. General, -~ A sand boil is the result of a
transfer of pressure head and seepage from the river, through a
pervicueg strabum near or at the surface, to the landside of the dike.
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This seepage under pressure tends to push its way to the surface and
actually floats the material through which it flows. No harmful
effect results provided the weight of the relatively impervious soil
layer overlying the pervious stratum, in which the flow under pres-
sure is occurring, is sufficient to counterbalance this pressure.
When the soil stratum overlying the pervious layer is insufficient
to counterbalance the upward pressure or when no such stratum
exists, boils bresgk through the surface on the landside wherever
these wesknesses are present. The sand boll may discharge relatively
clear water or the discharge may contain quantities of sand and silt,
depending upon the magnitude of the pressure and the size of the
boil.

b. Bffects of Sand Boils. -~ Sand boils can produce three
distinctly different effects on the levee, depending upon the condi-
tion of flow under the levee, These three effects are illustrated
in Appendix D, In Figure 1, Plate No. I, the seepage flow develops
a definite pipe or tube under the lewee. This breaks out at the
landside toe in the form of one or more large sand boils. Unless
checked, this flow causes a cavern to be developed under the levee,
resulting in subsidence of the levee asnd subsequent overtopping.,

This case can be most easily recognized by slumping of the levee
crown, Figure 2, Plate No, I, illustrates the case where seepsage
flows under pressure under the levee without following a defined
path, as the case above. This flow results in one or more boils oubt-
- cropping at or near the landside toe. The flow from these boils
tends to undercut and ravel the slope, resulbing in a sloughing of
the slope. Evidence of this type of failure is found in undercub-~
ting and ravelling at the landside toe. Figure 3, Plate No. I, shows
a third type of effect of a sand boil, In this case, numerous small
boils, many of which are scarcely noticeable, outcrop at or near the
toe. While no boil may appear to be dangerous in itself, the conse-
quence of the group of boils is to cause flotation of the seil,
thereby reduc:.ng the shearing strength of the material at the toe,
where maximum shearing stress occurs, to such an exten’o that failure
of the slope through sliding results,

c. General Instructions for Handling Sand Boils. = All sand
boils shall be watched closely. A sand boil which discharges clear
water in a steady flow is usually not dangerous to the safeiy of the
dike. However, if the flow of water increases and the sand boil
begins to discharge material, corrective action shall be taken
immediately.

de Method of Treatment. -

(1) The accepted method of treating sand boils is to con-
gtruct a ring of sandbags around the boil, building up a head of
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water within the ring sufficient to prevent further movement of sand
and silt. The accepted method of ringing a sand boil, shown on
Plate No. II of Appendix D, is as follows:

(a) The entire base of the sack ring is cleared of
debris, in order to provide a watertight bond between the natural
ground and the sack ring.

(b) The sacks are then laid in a ring around the
boil, with joints staggered, and with loose earth between all sacks.

(¢} The ring is carried only to a height sufficient
to prevent material from being discharged. The ring should not
entirely stop the flow of water, because of the probability of the
excessive local pressure head causing additional ruptures of imper-
vious strata and boils nearby.

(d) A nym shaped drain comstructed of two boards,
or a piece of sheet metal, is then placed near the top of the ring
to carry off water.

. (2) Actusl conditions at each sand boil will determine
the exact dimensions of the ring., The diameter and height of the

ring depend upon the size of the boil, and the flow of water from

its In general, the following considerations should governt

(a) The base width should be no less than 1% times
the contemplated height.

(b) It is well to include weak ground near the
boil within the ring, thereby preventing z bresk-through later.

(¢) The ring should be of sufficient size to per-
mit sacking operations to keep ahead of the flow of water.

(3) Where many boils are found to exist in a given area,
a ring levee of sand bags shall be constructed arcund the entire
area and, if necessary, water pumped into the area to provide suffi-
cient weight to counterbal ance the upward pressure.

Sloughs. = During prolonged high water stages, seeping and
sloughing conditions on the landside slopes may occur. Such condi-
tions should be observed closely as to progress of seepage up the
landside slope and the amount of material that is being carried by
seapage, LI the seep velocity becomes great enough to cause, or
probably cause, erosion or sloughing of the slope, a sandbag cover-
ing should be placed on the seeping area, beginning well out from
the toe and progressing up the slope. The covering should extend
several feet beyond the saturated area., If the material is obtainable,
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- the affected area should be covered with brush, straw or similar
permeable material to a depth of two to four inches before placing
the sandbag cover. This will permit the seep water to get awgy
while serving as a filter to prevent loss of earth from the dike.
After the covering is placed, close observation should be maintained
and additional lgyers of sandbags placed on the previous ones until
the velocity of the seepage is reduced to a point at which the amount
of material carried is negligible., Sacking sloughs are illustrated
on Plgte No. III of Appendix D,

Raising existing earth dikes. -~ In an emergency, time and other
conditions permitting, the grade of a dike can be safely raised three
feet, The methods most commonly used for this purpose are outlined
in the following paragraphs,

a. Sandbag topping. « The sack ordinarily used for top-
ping an earth dike 1s a grain or feed sack which holds 100 pounds of
grain., Smaller sacks mgy be used if feed sacks are not available.
Grain sacks, filled with aboul one cubic foot of earth, weighing
ebout 100 pounds, will provide a unit asbout six inches high, one foob
wide and two feet in length, -

The sacks mgy be filled at the source of materisl and
hauled to the dike or filled from stockpile or borrow areas at the
dike; conditions determining the method employed. The same is true
of filling; i.e., whether power or hand methods are used,

The open end of ‘the sacks should always face upstream or
toward the riverside of the dlke and need not be sewed or tied.
When the sack faces the river the loose end should be folded under
and when facing upstream the loose end covered by the succeeding

The front line of sandbags in the first lgyer should be
laid parallel to the dike center line and remaining bags at right
angles to the center line. The sandbags in the second layer are all
laid at right angles to the center line, the third row similar teo
the first, etc.; as shown on Plate No., IV, Appendix D, All sacks
should be lapped gbout 1/3 each way and well mauled or tramped into
place., The sacks should be filled to 2/3 their capacity when flattened
out to facilitate proper placing and prevent bursting the sack when
mauled or tramped into place.

Plate No. IV illustrates the progressive méthod of increas-
ing the dike height and gives an gpproximation of the number of sacks
required for dikes of various heights. FPlate No. V shows pictures of
model sack dike or toppinge.
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A crew of 50 men should fill, carry and place approxi-

~ mately 1500 sacks per eight-hour day, &ll hand labor, when the

source of material is within 150 feet of the point of placement.
Production will depend on conditions at the site.

b Lumber and Sandbag Topping is the most satisfactory method
of raising low reaches of earth dike in emergencies. The chief objec-
tion is the time required to install, In putting on this topping,
as well as any other topplng, a careful 11ne of levels should be run

A ==

A crew of 50 men should fill, carry and place approxi-
DAt L7 a8 "0 586K 588 1 A T HbaheE " 18 es LA e"31%e €8P o 180 s A aepenaa-
ble grade~line., Two-by-four or two-by-six inch stakes should then be
driven on the riverside of the crown six feet apart and one-by-twslve
inch beoards nailed to landside of the stakes. This wall, backed
with a single tier of sandbags, will hold out at lsast one foot of
water, If the second fool 1ls necessary, the layers of bags will
have to be increased in number and reinforced., Sandbags are laid
substantially in the manner described in (1) above, The stakes
should be driven at least three feet into the ground, leaving at
least three feet oub, which will, in extreme cases, hcld a three~ -
foot topping if properly braced behind the sandbags. Plate No. VI,
Appendix D illustrates this method of raising a dike.



D. FLOODWALLS

20. DESCRIPTION. The floodwalls are of the "T" and "I" type of
reinforced concrete construction with waterstops at expansion joints.
Only the upper parts of the walls are visable since the earth on both
sides of the walls has been backfilled and compacted. The channel
side slopes and the dumped rock protection abut the river silde of the
wall, ’

In the Social District Unit there are 1,110 linear feet of re-
inforced concrete T-walls along the Blackstone River. They have a
freeboard of 3 feet, and an average height of 13 feet above ground.

In the Hamlet District there is one reinforced concrete T-type
retaining wall, on the Blackstone River, with a length of 75 feet
and sn average height ebove ground of 4 feet. On the Mill River
there are 610 feet of reinforced concrete T-type retaining walls
with an average height above ground of 30 feet. On the Peters River
there are 370 feet of reinforced concrete T and I type floodwells
with a freeboard of 3 feet and an aversge height sbove ground of
12 feet.

2l. MAINTENANCE. - Paragraph 208,10 (¢) (1) of the prescribed regu-
lations sets forth rules for the maintenance of floodwalls. Appli-
cgsble portions of these rules are quoted below.

"Periodic inspections shall be made by the Superintendent to be
certain that:

#(i) Yo seepage, saturated areas, or sand boils are
occurrings

(i1) No undue settlement has occirred which affects the
stability of the wall or its water tightness;

#(iii) No trees exist, the roobts of which might extend
under the wall and offer accelerated seepage paths;

"(iv) The concrete has not undergone cracking, chipping,'
or breaking to an extent which might affect the stability of the
wall or its water tightnessy

®(v)} There are no encroachments upon the right-of-way
which might endanger the structure or hinder its functioning in time
of flood;

"(vi) GCare is being exercised to prevent accumulatlon
of trash and debris adjacent to walls, and to insure that no fires
are being built near them;



"{vii) No bank caving conditions exist riverward of the
wall which might endanger its stability;

"(viii) Toe drainsge systems and pressure relief wells
are in good working condition, and that such facilitlies are not

bgcoming clogged.

"Syuch inspections shall be made immediately prior to the
beginning of the flood seascn, immediately following each major high
water period, and otherwise at intervals not exceeding 90 days.

"Measures to eliminate encroachments and effect repairs found neces-
sary by such inspections shall be undertaken immediately. All
repairs shall be accomplished by methods acceptable in sbandard
engineering practice."

22. QPERATICN., - Parégraph 208,10 (¢) (2) of the prescribed regula-
tions gives rules pertaining to floodwalls during periods of flood
emergency, These rules are quoted below,

"Continuous patrel of the wall shsgll be maintained during flood
periods to locate possible leskage at monolith joints or seepage
underneath the wall. Floating plant or beoats will not be allowed to
lie against or tie up to the wall. Should it become necessary during
a flood emergency to pass anchor cables over the wall, adequate mea-
sures shall be taken to protect the conerete and construction joints.
Immediate steps shall be taken to correct any condition which endan-
gers the stability of the wall."

23. EMERGENCY REPAIR MEASURES., - The Superintendent or responsible
members of his organization shall take immediate action to correct
any condition which endangers the stsbility of the wall, All such
measures taken will be reported to the Division Engineer immediately
after the flood period.

Sand Boils, - See Paragraph 19 for emergency measures to be
taken in the event sand boils develop.

Monolith Joints. - Appreciable leakage through vertical mono-
lith joints can be controlled by dumping cinders, sawdust, or simiw
lar material on the riverside of the wall. The dumped material will
be carried into the joint by the water and plug the leak.

Raising Grade of Wall. = In an emergency, the walls may be
raised temporarily by a single row of sandbags or by erecting wooden
flashboards similar to those shown in Plate VII of Appendix D, Con-
struction of the wooden extensions would require minor modification
to f£it the Woonsocket floodwall.




E, UIILITIES

2h. DESCRIPTION. - Water, sewer and storm draing that psss wmder
the protection and channel are shown on utility sheets included in
Appendix E of this mamual. The sewer and drainage structures con-
nected with the project are outlined in Table II, They are discus-
sed in more detail hereafter.

25. MAINTERANCE., - The utilities passing through the protection
should be adequately maintained and any breaks or lesks promptly
repajired. Where any excavations are neceasary, backfills shall be
‘carefully and thoroughly compacted taking care that no voids or nests
of cobbles or gravel are allowed to occur. Paragraph 208,10 (d) (1)
of the prescribed regulations gives rules for the maintenance of
drainage strictures. ‘

"Adequate measures shall be taken to insure that inlet snd out-
let channels are kept open and thet trash, drift, or debris is not
allowed to accumulate near drainasge structures. Flap gates and
manually operated gates and valves on drainage structuresz shall be
examined, oiled, and trial opersted at least once every 90 days,
Where drainage structures are provided with stop log or other emer-
gency closures, the condition of the equipment and its housing shall
be inspected regularly and & triel installation of the emergency
closure shall be made by the Superintendent to be certain that:

®(1i) Pipes, gates, operating mcham.sm, riprap, and
headwalls are in good condition

#(ii) Inlet and outlet channels are open;

"".(:Lii) Care is being exercised to prevent the accumu-
lation of trash and debris near the structures and that no fires
are being built near bituminous coated pipes;

#(iv) Erosion is not occurring ad;j acent to the struc-
- ture which might endanger its water tightness or stabllity,.

Immediate steps will be taken to repair damage,
replace nissing or broken partsg, or remedy adverse conditions dise
closed by such inspections,"

Locations where industi‘ial process water and storm drain effliue-
ents are discharged onto the dumped rock slopes should be examined
periodically to insure that there is no loss of slope material.,

26, OPERATION, - Paragraph 208,10 (d) (2) of the prescribed regula-

tions gives rules for operation of drainsge structures, Thess rules
are quoted below,
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ghenever high water conditions impend, all gates will be
inspected a short time before water reaches the invert of the pipe
and any object which might prevent closure of the gate shall be
removed, Automatic gates shall be closely observed until it has
been ascertained that they are securely closed. Manually operabed
gates and valves shall be closed as necessary to prevent inflow of
flocdwater. All drainage structures in levees shall be inspected
frequently during floods to ascertain whether seepage is taking place
along the lines of their contact with the embanlkment, Immediate
steps shall be taken to correct any adverse condition.!

As long as storm and other drains and ditches into the channel
are draining freely they should present no special operating probe
lems, Operation of the gate closures on the drainage structure .
running through the pumping station is covered fully in the Pumping
Station - Section P,

a. Storm Drainage Structures. - The storm drainage structures
designed to prevent flood waters from getting through the protection
are classified into two types:

(1) Required Closure During High River Stages. - With
this condition, the slulce gate in the structure is closed in accord-
ance with Table II and storm drsinage is diverted to a pumping asta-
tion or diversionary channel.

(2) Emergency Closures During High River Stages. - With
this condition the storm drain line is open to the river and partly
pressurized during flood stages. The drainage in thege lines is
picked up at an elevation higher than the river elevation at flood
stage, The head differential permits discharge to the river. If
the line develops e leak or ruptures during flood stage, it would
be necessary to close the sluice gate In the structure at the pro-
tection immediately. Local flooding would ensue in the event of
rain but the river would be withheld from the protected ares.

(3) Intake Structure No. 2, - The operational require-
ment indiceted for Intake Structure No. 2 in Table II is controlled
by the flood stege in the Blackstone River. The gete on this struc-
ture will also have to he closed if there 1is s high flow in the Mill
River, In this case the indicator for gate closure will be the water
elevation in the trapezoldal channel upstream of RBasi School Street.
The gates shall he closed when the water in this channel is within
3 feet of overflowing its right bank (looking downstream).
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Structure

Sluice Gate
Chamber A

Sluice Gate
Chamber D

Intake Structure
No, 2 *%

Sluice Gate
Chamber E

Sluice Gate
Chamber B %%

Sanitary Bypass
Structure A

Girard Ave.
Siphon Chamber

Sanitary Bypass
C Oubfall

TAHEIE II

STORM DRAIN SLUICE GATE SCHEDULE
Location* Plate KFo.
Sta. 18+75+ Rt. E-68
Bleckstone River
Sta. 31+48+ Rt. E-T1
Blackstone River
Sta. 13+66+ 240' Rt. E-T2
Mill River
Sta, 14+25+ 205" Rt. E-72
Mill River
Sta. 18+25+ Lt. E~75

Blackstone River

Operational Requirements

Close gate when river gage at
Hamlet Districet P.S. is E1l. 112.0.

Emergency closure only.

Close gate when river gage at Social

- St. P.S. is E1l. 11k.5 or when Mi1l

River 18 3 ft. from top of right bank,

Emergency closure only.

Close gate when river gage at Social
District P.S. is El. 115.0.

SANITARY SEWER SLUICE GATE SCHEDULE

Sta. 24450+ Rt, E-68 -

Elackstone River

Sta. 22450+ Lt.  E-76
Blackstone River

Sta. 22478+ Lt. E-T6
Blackstone River

* Reference to left or right is looking dowmstream.

Emergency closufe only.
Emergency closure only,

Open when the sluice gates on Girard
Ave. Siphon Chamber are closed.

** See Par. 26.a.(3) for supplementary operationsl requirements.

*x% See Par. 26.a.(4) for supplementary operational requirements.



{4) Slulce Gate Chamber B. - When Sluice Gate Chamber
B is closed the storm drainage backs up in the storm draln running
slong the right side {looking downstream) of the Mill River con-
duit. At the point where an 18" storm drain brings drainsge from
Page Street into the line (Plate E-90), two flap valves have been
installed on structures in this area to prevent water from the
pressurized drain backing up under Page Street. If there is rain
coinclident with the gate closure at Siuice Gate Chamber B, it will
be necessary to pump the water backing up under Page Street into
the pressurized drain. This can be accomplished by putting the
suction line of the pump down Catch Basin "A" and discharging it
into the storm drain mmnhole at Sta. 30+75 Rt. on the Miil River
conduit. Access to this structure is from the sidewalk of Gobeille
Avenue,

b, Senitary Sewer Structures, - All sanitery lines under the
protection have been provided with emergency closures. The loce~-
tions of the sanitary siphons with structurés for emergency closure
are indiceted in Table II and shown on Plates Nos. E-68 and E-76.
In the event of a leak or rupture in the sanitary siphons under
the protection or river, at flood stage, the sluice gates shall be
immediately closed. Overflow pipes will carry the sewage to pump-
ing stations in this situation.

c. Mill Water Supply Line. - The mill water supply line pro-
vides process water, from the Blackstone River, to several mills
along its route, namely Hanora, Florence, Lafayette and French
Worsted. Intake structures, at the mills, should be observed for
any flow increases caused by high river level. Should an increase
be cobserved, it can be regulated by means of control valves pro-
vided at each mill inteke.

Any excessive overflow from the mill inteke structures should
be reduced since all overflow water must be pumped from the Hamlet
Avenue pumping station when this station is in operation.

In the event of & break in the mill water supply line, the
line can be shut down with sectionalizing valves at Stations 0+00,
2435, and 67+70.



Le

TAELE IIT
MILL WATER SUPPLY LINE

Structure Location Plate Ro.
Control Valves at: Outside of the E-62, E~67, E-68
Hsnora listed mnills :
Florence
Lafayettie

French Worsted

Sectionalizing Valves  On mill water E-62, E-68
supply line at
Stations 0400,
2+35, and 67+70

Operational Requirements

Regulate to prevent pumping of
excessive overflow from Hemlet

Avenue pumping station.

Emergency closure only.
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F. PUMPING STATIONS

27. DESCRIPTION. - Two pumping stations were constructed by the
Corpas of Engineers in the Lower Woonsocket project, to dispose of
the interior drainage during high water pericds. Each station is
provided with sufficient pump capacity with one pump inoperable %o
discharge two thirds of the design runoff based on the exiating
developments in the drainage areas. The storm water pumps are
driven by diegel engines directly connected through flexible cou-~
plings to right angle gear units which transmit the power to the
vertical pump shaft. The stations are provided with other facil-
itles, such as trash racks, sluice gates, flap valves, overhead
cranes, vent fans, sump pump, etec., to meke = reliable, worksble
and complete installation.

8. Pumping Station Equipment. - (1) Social District Pumping
Station., - This pumping atation contains three 36-inch diesel-
engine-~driven propeller pumps. A flap velve is provided on the
discharge end of each pump to facilitate starting and prevent back-
fiow through the pump. Stoplogs are provided for installing in
slots on the river side of the flap velves to permit maintenance
and repeair of the flap valves at all river conditions, The engines
are radiator-cooled and exhaust cooling air from the engine room is
discharged to the outdoors. Each engine is equipped with a hydrau-
lic cranking syatem consisting of a nitrogen precharged piston type
accumlator, hydraulic cranking motor, starter control and associated
equipment,

(a) Pour electric operated sluice gates are provided,
two on the inlet to the station sump and two on the gravity discharge
conduit on the river side of the flood wall.

(b) Electricity is supplied by a single-phase
120/240 volt service for the slulice gate operators, vent fan, sump
pump, dehumidifier, and lighting.

(2) Hemlet District Pumping Station. - This stetion con-
tains three 2h-inch diesel engine-driven propeller pumps. Each pump
diascharge is equipped with a flep valve to facilitate starting and
prevent backflow through the pumps. Stoplogs are provided same as
for the Social District Pumping Station. Engine cooling and start-
ing systems are also the same as at the Sccial District Pumping Sta-
tion.

{a) Four electric operated sluice gates are provided,
two on the inlet to the station sump and two on the gravity discharge
condult on the river side of the flcod way.
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(vb) Electric energy, same as at the Social District
Pumping Station, 1is supplied to this station.

28. MAINTENANCE. - &. Regulations. - Paragraph 208.10(£)(1) of the
prescribed regulations governs the maintenance of pumping stations:

© "Pumping plants shall be inspected by the Superintendent at in-
tervals not to exceed 30 days during flood seasons and 90 days during
off-flood seasons to insure that all equipment is in order for instant
use. At regular intervels, proper measures shall be taken to provide
for cleaning plant, buildings, and equipment, repainting as necessary,
and lubricating all machinery. Adequate supplies of lubricants for
all types of machines, fuel for diesel powered equipment, and flash
Jights or lanterns for emergency lighting shall be kept on hand at all
times. Telephone service shall be maintained at pumping plants. All
equipment, including switch gear, transformers, motors, pumps, valves,
and gates shall be trial operated and checked at least once every 9%
days. Megger tests of all insulation shall he made whenever wirlng
has been subjected to undue dampness and otherwise at intervals not
to exceed one year. A record shall be kept showing the results of
such tests. Wiring disclosed to be in an unsatisfactory condition
by such tests shall be brought to a satisfactory condition or shall
be promptly replaced. Diesel engines shall be started at such inter-
vals and allowed tc run for such length of time as may be necessary
to insure their gerviceability in times of emergency. Only skilled
electricians and mechanics shall be employed on tests and repairs.
Operating personnel for the plant shall be present during tests. Any
equipment removed from the station for repair or replacement shall be
returned or replaced as soon &8 practicable and shall be trial opera-
ted after reinstallation. Repairs requiring removal of equipment from
the plant shall be made during off-flood seasong insofer es practicae-
ble.™

b. Recommendations of Division Engineer. - To help carry out

the above=quoted regulations, the Dm‘sgon Engineer recommends the

following:

(1) General. - Proper maintenance of the pumping stations
requires periodic operation of all equipment at frequent intervals to
keep equipment in good working order and all parts well lubricated
and free from corrosion. Periocdic operation of equipment also permits
an inspection of the functioning of ell equipment 8o that defective
parts may be properly replaced or repaired before their use is re-
quired for pumping operations. Inasmuch as mechanical and electrical
equipment deteriorates rapidly from idleness ag well as from continued
use, & thorough and complete maintenance routine is justified. The
heating system should be under automatic operation at all times %o
prevent condensation of moisture on equipment within the building.
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(2) Diesel Engines. - (a) Twice & year, in the spring
and fall, each engine should be run for two hours. The operstion
of the engines for this length of time is necessary to get the
crankcase oil warmed up sufficlently to evaporate any fuel that
entered the crankcase durlng sterting and to evaporate any moilsture
that is in the crankcase oil due to condensation. If the station
is operated for flood purposes during either of these periods, this
operation will meet the maintenance operation requirement. During
this period of operation the cut«out coupling between engine and
gear unit shal) be get so the pump does not operate, The function-
ing of the engine and accessorles should be checked for proper per-
formence. The following are the principal items to be checked:

1l 0il pressure.

2 Water temperature.

(b) Once each month, each engine, gear unit, and
pump shall be operated for two to three minutes. This two to three
minute operation may be run with the sump dyy. DO NOT OPERATE ANY
PUMP LONGER THAN THREE MINUTES DRY. This two to three minute opera-
tion will demonstrate that the engine will start properly and will
be sufficient to circulate oil in the engines and gear units to all
aurfaces and will spread & grease coating on the grease lubricated
shafts and bearings. If this short period of operation indicates
any unusual noises in the pump or gear units, the unit should be
shut down immediately, the units in question dismantled as necessary
to determine the source of trouble and necessary repairs should be
made at once.

(c) ©011 in the engines should be changed twice a
year or after every 100 hours of operetion, whichever is more fre-
quent., At the time of oll changing the oil filter should be removed
and replaced with new filter element.

(1) The drain valve at the base of the vertical
exhaust pipes should be opened once a month while the englne is in
cperation to allow the condensate collected in the pipe to drain
before it collects sufficiently to back up into the exhaust mani-
fold and into the cylinders.

(e) The anti-freeze solution shall be drained and
replaced annually. Permanent type anti-freeze shall be used at all
tig;s and shall be adequate for protection against freezing at minus
20%F.



(3) Pumps. - (a) No maintenance of the propeller pumps
is ordinarily required except that neceasary to keep them painted
and lubricated. The manual Farval grease lubricator on each pump
should be operated to pump gresse to each grease lubricated bearing
prior to each puup operation and after each half hour during con-
tinuous operation. After each "wet sump" pump operetion, the in-
gside of the pump column, discharge elbow and the propeller and suc-
‘tion bell shall be flushed clean with hose using city water.

(4) Gear Units. - The gear units are fully enclosed oil
lubricated. The oil level must be kept at the indicated level in
the sight glass at all times. The oil in the gear units should be
changed every two years.

(5) Sluice Gates. - Electrically operated gates should
be moved through s complete closing and opening and closing cycle
each month. There are on each electrically operated gate hoist
some resistors located within the motor control panel in series with
the indicating lights. Inasmuch as these resistors will emit a little
heat when the indicating lights are on, it is recommended that at all
times the feeders to the electrically operated sluice gates be kept
energized and the indicating lights kept lighted so that the resis-
tors will provide a little heat to combat any moisture that enters
the control panel. The limit switches should be inspected once a
year, and contacts cleaned, The stems of all gates should be kept
completely coated with a water resistant lubricent at all times to
prevent corrosion and provide lubrication.

(6) Sump Pumps. - Each station is provided with e sump
pump to handle any seepaige into the swuwp and to evacuate the sump
after each pumping operation. The pumps and motors should be lu-
bricated annually and the float mechanism checked monthly by man-
ually raising and lowering the float to start and stop the pump.

DO ROT ALLOW THE PUMP TO OPERATE MOKRE THAN ONE MINUTE WITHOUT WATER.

(7) Painting, - All metel surfaces not otherwise pro-
tected must be kept palnted to msintein the metal in good condition.
The exterior metal work, such as pipe rallings, trash racks, cover
plates, exterior gate hoist, flap valves, will require frequent
painting beceuse of exposure to the weather.

(8) Sump Cleanmup. - After each period of high water during
which the propeller pumps have been used, the sump should be emptied
of water and the sump cleaned of all ailt and debrdis. All internal



end external surfaces of the pumps (and the gear unit oll cooling
coils in the Social District Pumping Station) should be thoroughly
hosed snd scrubbed down to remove any residual wastes before the
waste material dries and solidifies, Most of the deposit on the
floor can be washed into the gump pump by a stream of water from
a hose and then removed with the sump pump. Any large debris,
sticks, stones, rags, etc., should be removed manually. After the
sump has been cleaned, the sump pump should be cleaned of all for-
eign matter,

(9) Anchor Bolts. - At yearly intervals, all anchor
bolts, piping bolts, Dresser coupling bolts, pump assembly bolts,
and all similar parts shall be checked for tightness and tight.ened
if necessary.

(10} ZLubrication. - The two main requirements to
keep equipment well lubricated are to operate equipment frequently
to spread a film of lubricant over the bearing surfaces, and sgec=
ondly to use proper kinds and grades of good lubricants. Cup
greases should not be used on the equipment: for any purpose because
most cup greases have water as & binder., This moisture ia contact
with idle metal surfaces will corrode them in time. The types and
grades of grease and oils should be in eccordance with the equip-
ment mamufacturer's recommendations.

(11) Manufacturer's Dra s and Recommendastions. -
The Corps of Engineers has furnished the City of Woonsocket & complete
set of menufacturer's drawings pertaining to the mechanical and elec-
tricel equipment in the pumping staticn. Thege drawings should be
kept in good conditicn and available for reference at all times, If,
for any reason, the drewings become demaged or lost, they should be
replaced, The manufacturers will replace drawings for & nominsl
coft. The Operating and Maintenance Instructions of the engine
nenufacturers should be followed for diesel engine care.

29. OPERATION. - a. Regulations. - Parsgraph 208.10(f)(2) of the
prescribed regulations governs the operation of pumping stations:

"Competent operators shell be on duty at pumping plants when~
ever it sppears thet necessity for pump operestion is imminent. The
operator shall thoroughly lnspect, trial operate, and place in
readiness all plant equipment. The operastor shall be familiar with
the equipment manufacturers' instructions and drawings and with the
‘Operating Instructions® for each station. The equipment shall be
operated in accordance with the above-mentioned 'Operating Instruc-
tions' and care shall be exerclised that proper lubrication is being
supplied all equipment, and that no overheating, undue vibration or
noige is occurring. Immediately upon final recession of flood waters,

32



R

the pumping station shall be thoroughly cleaned, pump house sumps
flushed, and equipment thoroughly inspected, olled and greased. A
record or log of pumping plant operation shall be kept for each
station, a copy of which shall be furnished the Division Engineer
following each flood."

b. General Operating Procedure. - The following instructions
describe The general operating procedure:

Whenever the river stage reaches the stage at which the station
is to be placed in operation, the sluice gate at the entrance to the
station sump shall be opened and the gate in the gravity flow con-
duit closed. One or more pumps shall be operated as necessary to
maintain the water in the sump below the "High Water Elevation." The
pumps should not be operated when the water level is below the "Low
Water Elevation” as air will be sucked into the pumps causing vibra-
tion and cavitation. During periods of low inflow, the engine may
be operated at less than the rated speed but nct at lower then 1200
rpm, to reduce the pumping capacity and thus avoid frequent stopping
and starting of the engine.

¢, Sump Level Indicators. - Sump level indicator gages are in-
stalled on the north walls of the Social and Hamlet District pumping
stetions. Zero on the geges in both stations indicate the low water
level in the sump during & pumping cycle. The Zeros are equivalent
to Elevation 112.16 m.s.l. in the Social District station, and Eleva-
tion 111.79 m.s.l. in the Hamlet District station.

d. River level Gages. ~ River level gages are installed on the
south walls of both pumping stations. Zero on the gages of both
Social and Hamlet District pumping stations are equal to Elevation
108.75 m.s.1l which is the bottom of the wet wells.

e, Pumping Station Staffing Criteria. - The Social and Hamlet
District pumping stations will be staffed when either of the follow-
ing conditions develop: : .

USGS Gaging Station®

Woonsocket Falls Dam Blackstone River
Tainter Gate Settings Woonsocket, R.I.
1 #2 #3 {stage, feet)
Social District i 1 1 2 6.0 (4,000 cfs)
Hamlet District 2 1 1 2 7.5 (6,500 cfs)

* See rating table on Plate No. 1.
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The operator will immediately make maintenance checks to insure
operation of the stetion and will periodically check the river
level gage. He will establish telephone communication with the
operator at the Woonsocket Falls Dam so that the operations are
thoroughly coordinated. ' ‘

- f. Socisl District Pumping Station Operating Criteria. -
During a flood the station will be operated in the following
sequence :

(1) Start Pumping. - When the river gege level at the
pumping station rises to 7.0, the operstor will:

(a) Open both sump sluice gates.

(b) Start engine No. 1 meking sure that clutches:
are disengaged. Engage clubtch to pump ag soon as engine is run~
ning smoothly.

(c) Close both chamber sluice gates.
(d) Sshut off sump pump.

(2) Pump Operations. - Operate engines and pumps ac-
cording to the following scheduwle:

5
' )
No. 1 HNo. 2 TNo. 3
{stage, feet)

Start Pumps 3.5 40 4.5

Stop Pumps 0.0 0.5 1.0

The necessity for keeping the pumping station engines running and
intermittently operating pumps wlll depend on the volume and rate

of locel inflow. It is entirely possible that the rainfali causing
the flood or the local runoff will end before or while the river is
still in flood. In this event, the gravity chamber sluice gates will
be kept closed and the engine(s) operated and pump(s) engaged only

as necessary to keep stages in the sump within operating limits.

(3) Terminate Pumping. ~ When the river recedes to & stage
of 7.0 feet on the river level gage at the pumpling station, the opera-
tor will:

(a) Open both gravity chamber sluice gates,



(b) Stop pump(s) and engine(s).

(c) Complete station logs and prepare report for
transmittal to Division Engineer.

(4) Draining snd Cleaning Sump. - The swmp will be al-
lowed to drain with the receding river levels. When the river level
drops to a stege of about 2.5 feet on the pumping station gage, the
operator will:

(a) Close the sump sluice gates.
(b) sStart sump pump.
(¢) Clean and flush wet well as necessery.

g. Hamlet District Pumping Station Operating Criteria. - During
a flocd, the station will be operated in the following sequence:

(1) sStart Pumping. - When the river gage level at the
pumping station rises to 7.5, the operator will:

(a) Open both sump sluice gates.

(b) Start engine No. 1 making sure that clutches
are disengaged. Engage clutch to pump as soon as engine is running
smeoothly.

{(¢) Close both gravity chamber sluice gates,
(d) Shut off-‘smup pup.

(2) Pump Operations. - Operate engines and pumps accord-
ing to the following schedule:

S
8
No. 1 No. 2 No. 3

(stage, feet)
Start Pumps 4.5 5.0 5.5
Stop Pumps 6.0 0.5 1.0

The necessity for keeping the pumping station engines running and
intermittently operating pumps will depend on the volume and rate
of' local inflow. It is entirely possible that the rainfall causing
the flood or the local runoff will end before or while the river is
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8till in flood. In this event, the graviiy chamber sluice gates
will be kept closed and the engines operated and pump engaged only
83 necessary to keep stages in the pump within operating limits.

(3) Terminating Pumping. - When the river recedes to a
stage of 7.5 feet on the river level gage at the pumping station,
the operator will:

(2) | Open both gravity chamber sluice gates.
(v) Stop pump(s) and engine(s).

(¢) Complete station logs and prepare report for
trensmittal to Division Engineer. : :

(4) Draining and Clesning Sump. - The sump will be al-
lowed to drain with the receding river levels. When the river level
drops to a stage of a.bout 2 5 feet on the pumping station gage, the
cperstor will:

(&) Close the sump sluice ga.tes.
(b) Start sump pump.
(c) Clean and flush sump as necessary.

h. Station Log. ~ The operators will maintain station logs of
station operations., In addition, at half-hour intervals after going
on alert, they will record river levela from the river level gage.
This record, when coordinated and correlated with the Dam Operating
Log for flood periods, will aid in evaluation of the operating pro-
cedures., The ectual operation experience will indicate where ad-
Jjustments in the prescribed regulations can lmprove the functioning
of the Lower Woonsocket protective system.




G, MISCELLANEOUS FACILITIES

30. DESCRIPTION. ~ Miscellaneous structures and facilities con-
structed as a part of the protective works include two major
pressure conduits, ponding areas at the pumping stations, and the
East School Street Bridge. ,

a, Mill River Conduit. - The Mill River Condult is a two-cell
box culvert of reinforced concrete design. Both of the cells have
rectangular shaped inside dimensions of 12 feet by 21 feet. The
conduit passes beneath three city streets (Social, Gobielle and
Clinton) and several paved areas cerrying commercial traffic. For
this reason, the conduit wes designed for H20-816 wheel loadings.

b. Peters River Conduit. - The Peters River Conduit is a one~
cell rectangular shaped box culvert of reinforced concrete design
with inside dimensions of 10 feet by 17 feet. The condult passes
beneath Elm, Gedfrey and Cumberland Streets carrying commercial
traffic. The conduit was designed for H20-S16 wheel loadings.

c. Ponding Areas. - At the Hamlet District Pumping Station
and the Social District Pumping Station, small ponding areas were

" constructed immediately adjacent to these stations.

d. East School Street Bridge. - The East School Street Bridge
is a duel purpose structure, It serves as a highway bridge and as
a flood control feature. The bridge has upstream and downstream
flood walls which tie into the Mill River dikes.

31, MAINTENANCE. - a. Paragraph 208.10(h){1) of the prescribed
regulations governs the msaintenance of miscellaneous facilities:

"Miscellaneous structures and facilities constructed as a part
of the protective works and other structures and facilities which
function as & paxrt of, or affect the efficient functioning of the
protective works, shall be periodically inspected by the Superin-
tendent and appropriate maintenance measures taken. Damaged or
unserviceable parts shall be repaired or replaced without delay.
Areas used for ponding in connection with pumping plants or for
temporary storage of interior runoff during f£flood periods shall
not be allowed to become filled with siit, debris, or dumped mate-
rial. The Superintendent shall take proper steps to prevent re-
striction of bridge openings and, where practicable, shall pro-
vide for temporary reising during flcods of bridges which restrict
channel capacities during high flows."
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b, Pressure Conduits. - The inlet and outlet structures of
the two major pressure conduits also serve as flood walls. For
this reason all of the provisions of Paragraph 208.10(c)(1) of the
regulations and Section D. - Flcoodwalls of this manuel also apply
to the pressure condulis.

The pressure conduits are also drainsge structures. Therefore,
all of the provisions of Paragraph 208.10(d)(1) of the regulations
and Section E. (Hilities of this manual also apply to the pressure
conduits.

Adequate measures shall be taken to insure that the pressure
conduits are kept open and that trash, drift, or debris is not al-
lowed to accumulate in any part of the pressure conduits. The '
Peters River Conduit and both barrels of the Mill River Conduit
shall be inspected for their entire lengths at least once every
30 days. All trash, drift, or debris shall be immediately removed.
This 1s essentlal because once the Mill and Peters Rivers have be-
gun to flood, it will not be possible to enter the conduits to re-
move obstructions caused by trash, drift, or debris.

c. Ponding Areas. ~ The small ponding sreas immediately ad-
Jacent to the pumping stations shall be inspected at least once
every 30 days. All trash, silt, drift, debrig or dumped material
shall be immediately removed. lLarge cartons are particulariy
hazardous because they and similar trash cen clog the screens of
the pumping stations and prevent the storm water from entering the

pumping station sumps.

d. Eeast School Street Bridge. « The bridge also serves as a
flood wall. For this reason, the provisions of Paragraph 208.10
{c)(1) of the regulations and Section D - Floodwalls of this manual
also apply to the East School Street Bridge.

The bridge also serves as o drainage structure, Therefore,
all of the provisions of Paragraph 208.10(d)(1) of the regulations
and Section E. ~ Utilities of this manual also apply to the East
School Street Bridge. :

Adequate measures shall be taken to insure that the East Scheol
Street Bridge is kept copen and that trash, drift or debris is not
allowed to accumulate under the bridge or the river chsnnels upstream
and downstream of the bridge. '

The bridge shall be maintained so that it will not become an
obstruction during periods of flood discharge. Modifications or the
ingtellation of utilities which could encroech on the clearances under
the bridge shall be coordinated with thebivislion Engineer.
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32. OPERATION. - &. Regulations. - Paragraph 208.10(h)(2) of
the prescribed regulations governs the operation of miscellaneous
facilities:

"Miscellaneous facilities shall be operated to prevent or
reduce flooding during periods of high water. Those facilities
constructed as a part of the protective works shall not be used
for purposes other than flood protection without approval of the
Division Engineer unless designed therefor."

b. Debris Removel. - During a flood, frequent observations
for debris should be made at the inlet and outlet structures of
the Mill and Peters Rivers conduits; the ponding areas of the
Hamlet District and Social District Pumping Stations and the East
School Street Bridge. Equipment should be available within reason-
able time and distance to assist in debris removal wherever necessary.

H, OPERATIORS PLAN -

33. PROJECT OPERATION. - A considered and practiced plan or project
operation should be in readiness at all times. Severe floods can
occur at any time of year. Fortunately, a few hours warning time
should be available for local authorities to mobilize men and equip-
ment for seriocus flood conditions. However, trained operators will
be required at the Pumping Stations and manpower and equipment
should be on call for duty on the various project features to insure
maximum project operation and efficlency.

3%. COOPERATION. - Represenﬁatives of the Division Engineer stand
ready to assist the City in the operation of the project. This in
no wvay lessens the responsibility of the City in operation of the
project.

39



-2 10 (
CURINTAN

Rating table for
from Gc‘/‘ ! 1765 o

UNITED STATES DEPARTMENT OF THE INTERIOR
GECLOGICAL SURVEY (WATER RESOURCES DIVISION]

Blach stene River at woonsocket, 3.T

. from lo . from

St dio,. /2500

S voeowm 20 DT s | Q25 0, oo | D S e | S | O e T e O e
—;‘Tz:_:h Ton o |— Feat :—— o cfa .‘ Fer Ch Cle i*F:i Ch hc}c_iﬁ —“é.‘?r:hl*ic_‘k_ Pt (,,;“_ ’ _;;:"”E- - e
R IR : Z o 355' 35 i, ’-{00' 1'7OOA_.90_“‘3 Lo AOL0 Y0 118 o0 7400__%_.2;?9' » . N R
ol i |‘ w390 35 Ir' f7?o‘__/_09__;‘ m.L/.ZOO /bO[ .10 Zéoo J 0. i
PSR - 425.40 i ©'..1890 | » . 4380! ! w7800 Pl 0.
20 i f' w465 i L’Lgl ,30:_--/990 : 14 » Heeal : » 8ooo’ | f ¥ w .
w0 BIO 5@} w' 20901 o Heso] 1T 0 8200 "
sl P Se0: 55 w2190 ?_,IOQ, w'...f’fTS.QQ; _____ _ | w8200 l “ e
wl W gy 615 4ol w.22900 | wldzse D wgen0’ Wi
w60 s 675 4ol w2400 o0 u Slcol L, w8800 .
w5 735 g5l v %510 500 6 5260} | won . »
w90t w800 g5 w2630 | . Y200 ;0w .
)@ 106 7 k3. 870 45 5. 2750 | 7. 55801, ., w ... . " w
o' (23 g o MO Lo w2870 | wog7sol [ L
Y2 h w1015 ge w2770 1 W 9200 Lo %
_wg,”m.% 23 i /090‘_ 80 _y.____fb*_.l/g_r 30 @ G070 g0 e s i,
w186 Hut . 7O go. w . 3ZO | é’%?‘; B Cow RN
wi 210 ' 1250 ;w3370 P e 50 G e o
w235 ;2? 1340 qff.mnﬁsadjii‘.m¢é39;€§' W e T T
w261 pgi o 4430 1H w 3e¥0 | we820l [ o i e
w282 35 /520_1_ w 3780 | w.70/0[ 0,1 . [
wl. 2L 3g0 % 1GI0 go . w3720 00 W 720?1%2€L__;:t::'ﬁ$* g e .

This taisle o~ upplicabbe 4

Tooprn-enanted comdivion s

1+ ‘i-s epard om1

(4

Arsehmee

well defined atae.

Sinapay.

‘ON 31vV7d:

isidentical with ra h‘nj 31 above 46 FF i

Fxtended from 7.0 to 8.71F, 7/20/67, byaa's v MR B/ k7

aegsarements made durira {966 (400 402 YO -4C 7,

XAGJH'& 9"45:%

amp !t

\':\i‘\LFC

PG EE LT LN

Table \.. 32'.

T /0'20‘66



L. S. ARMY

N

. \
For finish grode
5 it PHIE drea
| ses Sheef £2 S~
0439,." . \\ \l\

D
~To be cemolished &j

£79 goo
¢

\ .
* Ay
rﬂ__% 89 Sgpmberind St
Exrshing Suitdinng
o b dzno!ismd‘

¢ Sfory Cinder Slock
' beﬁrhjﬁ Cumberiand ¢
 to be demofished

GENERAL CONCRETE NOTES: R
L All Reinforcement shall be lapped

T g munimum of 8 equivalern! bar diamerer

2. Al exposed ediges fo have /"Chamier, uriless

gt or G IO z
Asneet Pile, =" e=TTT T T TR =T ~Chomper see /) of flood LAV
Fourcteifion Wail =~ : : ® LI7s 58 it P A atherwise rofed

' o s \ Lspaet Pie & 32 Concrete profechion of steel refoforcing shall be
— . . - For defails of berm |\ ml il roion Wal .\l@ & Min. in base, 3'in stems and fop of base, niess:

- _ni05” ] . " refoining wall « - Y g otherwise noted.
_ e + Fiver see Sheet 3 N, M.~ ~—— " 4 AN Construction Joints Fo be flush fype.

foré 5. Bends and hooks shafl be gs detalled in rhe
E jacks o Monual of Sfondard Prackice for Otaili

.
. AY
. AN :
. o ’ . Reinforced Concrate Structures of the Amaricon
'\’L\ ~ Concrave (rsiifufe. . ‘2
. e . 6. Construction Joint's. of localions not indicatea o
) 52,600 - )
- S~
.\ V%‘\
— -~

must be aqpproved by the Corrfrocting -

?Fol:fﬁfygf’i} for furnishing, bending and’ piach -

4  FLrrrrs: , Exera 1

—PL.AN of Sén’/ stek/ fdn.r‘brce.:v’;znf witl b pof t%rng =
SCALE:  1"20' ) . S e _ under lfem 95 : : : :

= T~ & PorMond cemernt shol be pokd rfor under lfem M.

T~ 9 A level concrefe surfoces sholl be sloped Yo drei,

4

| 2:27%1
KON
wotes

WEL : 27 ¢ET - . ! ¢£9"- 8" (036" fo HaPE
. ) o ) ‘Social District | )
o Lzster 20%¢" (20 6%" Pumping Station P - NOTES:
07 3% . p0t0c_ z2otg”_ soto” P 20tm zgias_ 20tor 200 potor | pridF|| Seesheet 4o |1 TYPEA | Tt forcing defails ses Sheets 30 nd 3.
TYPEA™ 1 - TYPERTYPESITYPET TYPEE TYPET |FYPE S |TYPER rreearvesA : 25T 284 | 2 For defoils of foints see Sheef 80. .
Zome POt | 286" 22t 6" : |, J Sogces & 2007 N 20 J20 140" e B Y . . 2 Wal/ fr;fn.siﬁans are shown on Sheat 37 -
H0" 6 |- - g Y . ror g, Lz 4 For detals of utififies see Sheats 8Fand I
’ k 3 For fimish grode see sections orr Sheetf 20,

. \\‘b g S N Ol.g , 2% 3 | . N & For Ml River Conduif datails see Stheof I37.
- . §\J : BT WP Stalions shown on his sheel are lo negrest fool;
see Sheet Ne. 9 Jor exac? station, :

A P : Expar, | Cantr
. . N | Dmiarh i shied Grode-F— soint by

EYished ﬁm\gl Mmmf/;vﬂmrmfmm'pr;w,: | : g Londside g 2

tahetsice Frtze clase (50 Phig doth ety with castis 4 \ £ 1245 N :

LELI2Z0 | — — i 77T

. frove £ 15,0 , e

R S | U e e —%;@*z;fgmfﬁm_.ﬁ_ﬁm

acriar] /s, k@f :‘! Jf.l‘s A Expern

snfroctior | #3, 8| Spar. | Confdsts~]

|~/§ "

- MATCH LINE SHEETES

bne 4 TENTPF -] T
T Nmadwzz . & 735 == LR E 38| tmtl g0 | |1 |
//m]ﬂ'f ot —— - lfz AN — 1&934 ; IlL
VFiished Grod | LT " T | 1A ompocred 1 - i 7. 107] -
’Wﬁ Reiverdrcie ol prtetute Granular Fl x A Nrooo-jileees |1 = 1 le
“ \ fgrele | ! | T TN I ] | S - - qler 035 |
. 10244 s ry / Lad |
g eyt mii i ‘ 7 TBOCPMP ?:-__[L__: /| £1.9k. 5 1N !
""" X == Reguired Excovotion Line { 11 4eoz.5 LA il | B
L_._;__-__l._ o e | gl Bt dey of For Conpstruction of Tarminate key ¥ ’ -
i 7 e R rom of Footiy | Cantry S Compacted Gronalor FHI — @F Coatr. Jh | | o0 of Shee? FiE. ]|
ut . LTop of Sheet Pife - : \_ I ] .3 Section Below Type & . & For details of berm \ : ’ i |
. f S Bortom of ":"S’ll Wolls. U reraining wall see 6" subdrair | I : :
i : e ‘ = o : : Sheatdl | - mon-perforoled, 26! § '
: | . l ELEVATION . I!H “ |l | Il : TE | K for Woll T rerised.
%’Zﬁ’! | 1 ] ‘Il | ;l ' l:'%RR_{_Z‘g::Tglc.‘EECALE:1"-23‘ £t 735 |l 1L d G- Al Fevised limits of Sheel piling, akdeq refe. :
~ — — i : LE: AT ' Sheet Pile Fourdation Woll a3l 2moits of a—_&uv;nf ‘encmqé%fﬁ"}z"-ﬂ" -
oL ‘)—M Fite fourndalion Wal/ B o e e row ’o’-,' r’::vs:d /f”o Fesdwall_pree oaded, Ll
. - : BN N VYR T Howrr [ Arm ™ 3]
CHARLES A MAGURE B ASSOCIATES [iix anmy ENGINEER DVISION, NEW ENGLAND
PRONIDENCE, KL HARTFOND, COML  BOITON, WAL CORPS OF EmbiNEERS
N WALTHAR,

ARCHITECT - 25,
“Par ke |22 | BLAGKSTONE RIVER FLOOD CONTROL .
E"a}m LOWER WOONSQCKET
; “ FLOOD WALLS Lo
: BLACKSTONE RIVER
PLAN ANDELEVATION NO.|
P ezot M
1"= 10"

e S S I M S 2 & . /N& T /A~ 3 N



TITLE 33—-NAVIGATION AND
NAVIGABLE WATERS

Chahter !l—-Corpé of Engineers,
Department

War

PART 208—FLoOD CoNTROL REGULATIONS

MAINTENANCE ANT CPERATION OF FLOOX
CONTROL WORKS

~ Pursuant to the provisions of section 3
of the Act of Congress approved June 23,
1836, as amended and supplemented (48
Stet. 1571; 50 Stat. 877, and 55 Stat.
. §38; 33 U. 8, C.701¢; T0le-1}, the fol-
. lowing regulations are hereby prescribed
to govern the maintenance and opera-
- tion of Acod control works:
§208.10 Local fiood protection works;
" maintenance gnd operation of structures
and facilities—(a) General. (1) The
structures and facllities constructed by

. the United States for loca! flood protec-

tion shall be continuously maintained in
- such & manner and operated at such
‘times and for such periods as may bhe
necessary to obtaln the maximum
beneflts.
: (2} The State, political subdivision
thereof, or other responsible local
_agency, which turnished assurance that
1t will maintain and operate Aced ccn-
-trol works !n accordance with regula-

. _tioms prescribed by the Secretary of War,

a8 required by law, shall appoint a per-
manent committee consisting of or
. headed by an official hereinafter called
the “Superintendent,” who shall be re-
sponsible for the development snd main-
tenance of, and directly in charge of, an
organization responsible for the efficlent
operation and maintenance of all of the
structures and facllitles during flocd
-periods and for continuous inspection
and malntenance of the prolect works
© during periods of low water, all without
“gost to the United States,
T {3) A reserve supply of materisia
. needed during s flood emergency shall

" 'be kept on hand at all times, .
(4) No encroachment or trespass

- which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective faciiities,
- (§) No improvement shall be passed
over, under, or through the walls, levees,
improved channels or fSeodways, nor
- ahall any excavation or construction be
- permitted within the limits of the proj-
- ect right-of-way, nor shall any change

" - be made in any feature of the works

without prior determination by the Dis-
trict Engineer of the War Department
or his authorized representative that
such improvement, excavation, construc-
‘tion, or alteration will not adversely af-
fect the functioning of the protective
. faciltties. Such improvements or alter-
" ations as may be found to be desirable
and permissible unders the above de-
termination shall be constructed in ac-
cordance with stendard engineering
practice. Advice regarding the effect of
proposed improvements or alterations
on the functioning of the project and in-
formation concerning pnethods of con-
struction acceptable under standard en-
gineering practice shall be obtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his ap-
proval. Drawings or prints showing
such improvements or slierations as

nelly constructed shall be furnished the
.Disté'ict. Engineer after compietion of the
work,

() It shall be the duty of the super-
intendent to subralt & semiannual report
Lo the District En.zineer covering inspec-
tion, malntenance, and operstion of the
protective works.

(T} The District Engineer or his au-
thorized representatives shall have ac-
cess at all times to all portions of the pro-
tective works.

{8) Maintenance measures Or repairs
which the District Engineer deems nec-
essary ahall be promptly taken or made.

(92 Appropriate measures shall be
taken by local authorities to insure that
the activities of ali locai organizations
operating public or private factlities con-
nected with the protective works are co-
ordinated with those of the Buperintend-
ent's organization during flood periods.

{10) The War Department will {urnish
local interests with an Operation and
Maintenance Manua] for each completed
project, or separate useful part thereof,
to assist them in carrying out their ob-
Hgations under these regulations,

(b) Levees—(1) Maintenance. The
Superintendent shall provide at all times
such malntenance a8 may be required to
{nsure serviceahility of the structures in
time of flood. Measures shall be taken
to promote the growth of sod, extermi-
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
ercsion or other forces. Where prac-
ticable, measures shall be tzken to retard
bank erosion by planting of willows or
other suitable growth on areas riverward
of the levees. Pertodic inspections shall
be made by the Superintendent to insure
that the above mainicnance measures
are being effectively carried out and,
further, to be certain that:

{1} No unusual settlement, sloughing,
or material loss of grade or levee croas
section has taken place;

(1) No caving has occurred on either
the land side or the river side of the levee
which might affect the stability of the
levee section;

(i) No seepage, saturated areas, or
sand boils are occurring;

(iv) Toe drajnage systems and pres-
sure relief wells are in good working con-
dition, and that such facuities are not
becoming clogged;

(vy Drains through the levees and
gates on satd drafys are ih good working
condition;

(vi) No revetment work or riprap has
been displaced, washed out, or removed;

{vil} No action l§ beilng teken, auch
as burning grass and weeds during in-
appropriate seasons, which will retard
or destroy the growth of sod;

(vili) Accessroads te and on the levee
are being properly miintained;

(Ix) Cattle guards and gates are in
good condition;

(x) Crown of levee Is shaped s¢ as {o
drain readily, and roadway thereon, if
any, is well shaped and maintained;

(x1) There is no unatithorized grazing
or vehicular traffic on the levees;

{xil) Encroachments are not being
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficient functioning dur-
in times of emergency.

Such inspections shail be made im-
mediately prior to the beginning of the
ficod season; immediately following each
major high water period, and otherwise
at intervals not exceeding 90 days, and
such Intermediate times as may be neces-
sary to insure the best possible care of

the levee, Immediate steps will be taken
to correct dangerous conditions discloseq
by such Inspections. Regular mainte.

nance repair measures shall be accom-

plished during the appropriate season
as scheduted by the Buperintendent.

(2) Operation. During flood periods
the levee shall be patrolied continuously
to Jocate possible sand bolls or unusual
wetness of the landward slope and tc be
certain that:

(I} There are no indications of slides
or sloughs developing; -
{i1) Wave wash or scouring action is

net cecurring;

(ili) No low reaches of levee eXist
which may be overtopped;

{iv) Nb other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken fo insure the avallability of ade-
quate labor and materials to meet a1l
contingencies. Immediate steps will be
taken to control any condition which
endangers the levee and to repalr the
damaged section,

(¢) Flood twalls.—(1) Maintenance.
Periodic inspections shall be made by the
Buperintendent to be certain that:

(1} No seepage, saturated areas, or
sand bolls are occurring; -

(i) No undue settlement has occurred
which affects the stability of the wall or
its water tightness;

(ii1) No trees exist. the roots of whlch
might extend under the wall and offer
accelernted seepage paths;

(lv) The concrete has not undergone
cracking, chipping, or breaking to an
extent which might affect the stability
of the wall or !ts water tightness;

(v} There are no encroachments upon
the right-of-way which might endanger
the structure or hlnder 1ty functioning
in time of flood;

(vi} Care i being ,exerclsed to pre-’
vent accumulation of trash and debris
adjacent to walls, and to insure that no
fires are being built near them;

(vi{) No bank caving ¢conditions exist
rivetward of the wall which might en-
danger its stability;

{viil) Toe drainage systems nnd pres-
sure rellaf wells are In good working con-
dition, and that such facilitier are not
becoming clogged,

Such inspections shall be made {mme-
djately prior to the beginning of the flood
season, immediately following each ma-
jor high water perlod, and otherwise at
intervals not exceeding 90 days, Meas-
ures to eliminate encroachments and ef- -
fect repalrs found necessary by such in~
specticns shall be undertaken Immedi-
ately. All repairs shall be accomplished
by methods acceptable in stapdard en-
gineering practice.

(2) Operation. Continuous patrol of
the wall shail be maintained duritg food
periods to locate possible leakage at mon-
olith joints or seepage undernesth the
wall, Fioating plant or boats will not be
allowed to lle against or tie up to the
wall. 8hould it become necessary during
a flood emergency to pass anchor cables
over the wall, rdequate measures shall
be taken to protect the concrete and con-
struction joints. Immediate steps shall
be taken to correct any condition which
endangers the stability of the wall

(d) Drainage structures— (1) Mainl. -
nance. Adequate measures shall be taken
to Insure that inlet and outlet chanhneils
are kept open and that trash, drift, or
debris is not allowed to acoumulate neas
drainage structures. Flap gates and
manually operated gates and valves con
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- . drainage structures shall be examlned
ofled, and trial operated at least once

_every B0 days. Where drainage struc.

tures are provided with stop log or gther.
emergency clpsures, the conditlon of the.
" equipment and its housing shall be In- -
- spected regularly and & trial instaliation

* of the emergency closure shall be made :
at least once each year. Perlodic inspec-:

tions shail be made by the 8uper!ntend~
‘ent to be certain that:

(1) Pipes, gates, operating mechnn.ism. )
“riprap, and headwalls are fo good con-_

dtion; .
(i1} Inlet and outlet qhnnnels areopen;
‘(1) Care is being exercised té prevent

‘the accumulation of ,tra¥h -and debris’-

- near the structures and that no fires are
* being built near bituminous coated pipes,
(iv) Erosion is not.occurring adjacent
to the structure which might endanger
its water tightness or stability.
- Immedia
pm;: dams
- parts, ©
e % such inspections.

: nlo
e Operation. Whenever -high wabep
‘ ltlons impend, all gates will be in-
- #bected a short time before water reaches
:the invert of thé

&, replace missing or broken

shall be removed, Automatic gates shall
be closely observed untll it has béen as-
certained that they are securely closed.

Manually operated gates and valves shal] -

be closed as necessary to prevent inflow
of flood water. All drainage structures
in levees shall be inspected frequently

-, during floods to ascertain whether seep-

age is taking place along the lines of.
their contact with the embankment.
Immediste steps shall be taken to cor-
rect any adverse condition,
{e) Closure structures—(1) Mainte-
* ngnce. Closure structures for traffic
~ openings shall be inspected by the-super+

intendent every 90 days to be rertain

that:
{{) No parts are missitg,

1) Metal parts are adequately cove

ered with pain; |

(1) All movable parts are in satls~ -

factory working order,

(v). Proper closure: cen be made

promptly when necessary;

(v) Bufficient materials are on hand
for the erection of sand bag closures and
that the location of such materials will

-+ he readily accessibie In times of emer«
. 'gency.

'Tools and parts shali not be removed
for other use, Trial erections of onse or
more closure structures shall be made
- once each yeer, alternating the struc-

.tures chosen so that eaoil gate will he
erected ut least once in each 3-yeay pe- -

ried. ‘Trial erection of all closure struc-.
tures shall be made whenever a change is
made In key operating personnel.” Where-
ratlroad operation makes trial erection of
a. closure structure infeasible, rigorous
inspection and drill bf operating per-.
sonnel may be substituted therefor.

Trial erection of sand bag closures is not
required. Closure materials will tie care--
“{fully checked prior to and following -
flood periods, and dameged or missing

nparts shall be repalred or- replaced im-
mediately. i
(2) Operation. Erection of each mov-,

" able closure shall be started in sufficient.

time to permit completion before food
<. waters reach the top of the structure

8. Information regarding the nroper.

method of erecting each individual clos-
-ure structure, together with an estimate

af the time required by an experienced
crew to complete its erection wiil be given -

* i{ipeh completion of the project.

eps will be taken to re-.

medy adverse conditions dis. -

. pipe and any object -
* * which might prevant closure of the gata

in the Operat 2n and Maintenance Man- .

usl whigh will be furnished local interests
Closure
structures will be inspected freguently
during food periods to escertain that no
undiie leakage Is occwrring and that
drains provided to care for ordinary leak-
age are functioning properly. Beats or

floating plant shall not be allowed to tie -
1p to closure structures or to discherge
-~ pastengers or cargo over them.

(f) Pumping plants—(1) Mainte-

nance. Pumping plants shall be inspected -
-by the Superintendent at intervals not
- to excead 30 days during flood seasons

and 80 days during off-fiood seasons to
insure that all equipment is in order for
instant use, At regular lntervals, proper
measures shall be taken to provide for

" cleaning plant, buildings, and equipment,-
. repainting as necessary, and lubricating
“all machinery Adequate supplies of

lubricents for all types of machines, fuet

for gasoline or diesel powered equipment, -
. and finsh lights or lanterns for emergency
- lighting shall be kent on hand at all

times, Telephone service shall be main-
tained at pumping plants. AL} equip-
ment, Including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be tria]l operated and checked at
least once every 90 days. Megger tests
of all insulation shall be made whenever
wiring has been subjected to undue damp-
ness and otherwise at ihtervals not to
exceed one year. A record shsll be kept

showing the results of such tests, Wir- :

ing disclosed to be in an unsatisfactory
condition by such tests shall be brought
to a satisfactory condition or shall he
promptly replaced. Diesel and gasoline
engines shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
thelr serviceability in times of emer-
gency. Only skilled electriclans and me-
chanics shall be employed on tests and
repatts. Operating personnel for the
plant shall be present during tests, Any
equipment removed from the station for
repair or replacement shall be returned
or replaced as soon as bracticable and

shall be trial operated after reinstal- .

lation,: Repairs requiring removal of
equipment from the plant shall be made

-during off-flood ensons insofer as prac-
-ticable,

(3Y Operation. Competent operators
shall be on duty at pumping plants when-
ever It appears that necessity for pump
operation is imminent. The operator
shall thoroughly inspect, trial operate,
and place in readiness all plant equip-
ment. ‘The operator shall be famlliar
with the eguipment manufacturers’ In-
structions and drawings and with -the
“Operating Instructions” for each sta-
tion, The equipment shall be operated
in accordance with the above-mentioned

" "Operating Instructions” and care shall

be exercised that proper lubrication is
being supplied all equipment, and that no
overheating, undue vibration or noise Is
occurring, Immediately upon final re-
cension of flood waters, the pumbing ata-
tion shall be thoroughly cleaned, pucp
house sumps flushed, And equipment
thoroughly inspected, oiled and greased.

. A record or jog of pumping plant opera-

tion shall be kept for each statlon, & copy

" of which shall be furnished the District

Eng:meer following each flood.

(g) Channels and floodways — (1)
Maintenance. Perlodic inspections of
improved channels and ficodways shali
be made by the Superintendent to be
certain that:

(i) The channel or floodway is clear of
debris, weeds, and wild growth;

" terial,

1) The chennel or floodway s not
being restricted by the depositing of
waste materials, building of unauthor-
ized structures or other encroachments;

({i) The capacity of the channel or
flocdway is nat helng reduced by the
formaticn of shaals;

(iv} Banks are not being damaged by
rain or wave wash, and that no slough-
img of banks has occurred;

{v} Riprap sections and deflection

© dikes and walls are in good condition;

(vi} Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstruc-
tions and debris to permit proper func-
tloning of the project works.

8uch inspections shall be made prior to
the beginning . of the flood season and
otherwise at intervals not to exceed PO
days. Tmmediate steps will be taken to
remedy any adverse conditions disclosed
by such inspections. Measures will be

. taken by the Superintendent to promote
- the growthr of grass on bank slopes and

earth deflection dikes. The Buperin-
tendent shall provide for periodic repalr
and cleaning of - debris basins, check
dams, and related strictures as may be

necessary.

(2} Operation, Both banks of the
channel shall be patrolled during periods
of high water, and measures shall be

. taken to protect those reaches being at-

tacked by the current or by wave wash.
Appropriate measures shall be taken to
preven; the formation of jams of ice or
debris. Large objects which become
lodged against the bank shall he re-
moved. The improved channel or flood-
way shall be thoroughly inspected imme-

" diately following each major high water

period, As soon as practicable there-
after, all snags and other debrls ghall be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flcod control structures

facilities — (1)

-repaired.

Miscellaneous

- Maintenance. Miscellaneous structures

and facilities constructed as a part of
the protestive works and other atructitres
and facilities which function & & part
of, or affect the efficlent functioning of

" the protective works, shall be periodically
. inspected by the Superintendent and ap-

propriate maintenjnce measures taken,
Damaged or unserviceable parts shall he
repalred or replaced without deley.
Areas used for ponding in connection
with pumping plants or for temporary
storage of interfor run-off during flood
periods shall not be allowed to become
fllled with silt, debris, or dumped ma-
The Buperintendent shall take
proper steps to prevent restriction of
bridge openings and, where practicabie,
shall provide for temporary raising dur-
ing foods gf bridges which restrict chan-.
nel capacities during high flows.

(2) Operation. Miscellaneous faciif-

" ties shail be operated to prevent or re-

duce flooding during perlods of high
water. Those facilities constructed as
a part of the protective works shall not
he used for purposes other than flood pro-
tection without approval of the District
Engineer unless designed therefor. (49
Stat. 1571, 50 Stat, 877; and 56 Stat, 638;
33 U.8.C. 701c; T0le~1>  (Regs. 8 August
1944, CE SPEWFM
[HEALT J. A. ULio,
Muajor Generas,
The Adjutant General.

[¥. B. Doc. $4-12385; Mled, Augdet 18, 1044,
044 a.m.]
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APPENDIX B

ASSURANCES OF LOCAL COOPERATION

CITY OF WOONSOCKET, RHODE ISLAND



ASSURANCE
OF THE

CITY OF WOONSOCKET
RHODE ISLAND

BLACKSTONE RIVER BASIN

LOWER WOONSOCKET, RHODE ISLAND

WHEREAS, the project for flood protection on Blackstone, Mill, and Peters Rivers
in Woonsocket, Rhode island, is authorized by Act of Congress approved July 14, 1960,
Public Law 86-645, and substantially in accordance with plans and recommenaqtiom of
the Chief of Eng‘inee.rs in Senate Document Number 87, 85th Congress, 2nd Session; and

WHEREAS, the recommendations of the Chief of Engineers provides for the cons-
truction of a local protection project on the Blackstone, Mill, and Peters Rivers in the
Social district, the Hamlet district, and the Bernon Dam area of Woonsocket, Rhode
Island, provided local interests execute certain assurances satisfactory to the Secretary
of thg Army; ond

WHEREAS, local intere;fs desiring the prosecution of the project are agreeable that
the required assurances for local cooperation will be executed,

NOW, THEREFORE, the City of Woonsocket, Rhode Island, acting by and through
its Mayor and City Council, in compliance with the conditions contained in Senate
Document Number 87, 85th Congress, 2nd Session, will:

(@) contribute in cash 16,1 percent of the cost of the work to be accomplished by
the Federal Government, a contribution presently estimated at $1, 103,000, to be paid
either in a lump sum prior to commencement of construction, or in installments prior to
c&mmencemenf of pertinent items, iﬁ accordance with construction sclac&ules, as required
by the Chief of Engineers; the final allocation of cost to be made after the actual costs
have been determined;

(b} fumish without cost to the United States, all lands, easements and rights-of-

way necessary for construction of the project;




A

.

(c) hold and save the United States free from damages due to the construction
works, including claims, if any, for water rights;

() accomplish without cost to the United States, all changes, ol%erc"rions,
additions to, or relocations of any utilities or buildings made necessary by the work;
and

(e) maintain and operate all the works after completion in accordance with regula-
tions prescribed by the Secretary of the Army.,

IN WITNESS WHEREOF, the City of Woonsocket, acting by and through its Mayor
and Council, has executed the within assurance this 7th day of May

1963,

CiTY OF WOONSOCKET

BY E/J"JELL;L \7tj [ 6\”((_ e Z/K/w’f} !

ACCEPTANCE

8 May 1963

The within assurance is hereby accepted for and on behalf of the United States,

Ny
'P. G. HYZER |

Brigadier General, USA
Division Engineer |




APPENDIX C

INSPECTION REPORT FORMS



1.

2.

FLOOD PROTECTIVE WORKS
LOWER WOONSOCKET LOCAL PROTECTION PROJECT
INSPECTION REPORT

CHECK LIST

Use with NED Form 513 - Inspection Report

Pumping Stetions

&. Structures
il 5 Walls

3) Windows

12) Roofs

kg Painting
(5)

Storage Ponds

8, Motoxs, Engines
When trial operated

Lubrication

01l changes

Emergency lighting

Motor insulation tests
Heeting :

Metal intakes, etc.

Diesel fuel

CF e et N e

C, e

8
When trial operated

General conditio

Leaks o

Lubrication

Electrical systems

Manual closure

40\\nrwmi-$oo-40\\n-rwm

St Nt Nrrag it Nt Nna®

Painting

Gates, Drainage Structures

8. Ga.tes' and Valves
' When © operated

2; General. dondition
Leaks

3
%) ZILubrication

(5) Painting
D Structures
1) Date inspected by Superintendent

b,

2) Genersl condition of manholes, walls,
ditches, condults and culverts

(3) Has capacity been reduced by growth
of vegetation or by trash dumpage?




3.

Dikes

h-
i.

Dete inspected by Superintendent
General Condition

Condition of slopes/erosion/grass

Condition of top

Sand boils/caving
Are there any burrowing animal holes
in dike?

Trespassing

%l) Are there any paths on dike?

2) Has right-of-way been used for

dumping or storage of materials?

Condition of rock slope protection

Condition of toe drains

Describe deficiencles, including 1ocation,
end corrective messures planned.

Stop-Logs’ (Pumping Stations)

a.
b‘
c‘
d.
€.

Condition of logs

Availability of logs

Correct mumber of logs
Condition of stop log slots

Condition of storage facilities

Log Boom - N/A (not appliceble)

Channels

8.
b,
C.

d.
e,
f.

2.

Date inspected by Superintendent
General condition of channel

Has the capacity of the channel been
reduced due to growth of wvegetation,
shoaling, or other encroackhments?

General. condition of rock slope protection

Has there been any removal of rock?

Has there been any movement of the rock
slope protection?

Describe deficlencies, including location,
and corrective measures planned




7. Concrete Structures (Floodwalls, pressure conduits, bridge, etc.)

a. Date inspected by Superintendent
b. @General condition of concrete

¢. Any evidence of surface deterioration?
d. Any development of cracks?
e. Any evidence of movement oy settlement?
f. Any cracking or spalling of concrete
at joints?
g. Condition of subdrains
h. Trespassing
(1) Are there any signs painted on or
attached to the structures?
(2) Are there any clotheslines or other
items attached to the structures?
i. Describe deficlencies, including location,
and corrective messures planned

8. Miscellaneous

e. Is emergency operation plan up=-to-date?

b. Is sufficient emergency equipment aveil-
eble at all times?

c. Is sufficient manpower available at all
times? '

d. Js the emergency edquipment in good
working condition? -

e. Has the semi~-annual report been submitted?

9. General

&, Have all deficiencies noted in previous
Inspection Report been corrected?

b. Has any high water been experienced since
the last Inspection Report? 1If so,
If so, describe briefly, includiing
dates, height of water, and effect
on protective works. .
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10. Remarks and Additional Comments

Indicate Observations, Discussions, Specific Feature
Deficiencies, Recommendations and any other pertinent
information. Use continustion sheet if necessary.

C~k



LOCAL FLOOD PROTECTION PROJECT INSPECTION REPORT
\__/'PI'OiOCh . . o . o . L

Maintaining Agency: |

Type Inspection: Semi-Annual Staff 90 Day Interim
| River Basin: Date of Inspection
Feature $at ,fllnsaﬂ Deficiencies
PUMPING STATIONS - STRUCTURES
INTERIOR
EXTERIOR

PUMPS - MOTORS - ENGINES

§ TRIAL OPERATED

GENERAL CONDITION

POWER SOURCE

INSULATION TESTS

METAL INTAKES/QUTLETS

GATE VALVES

GATES - DRAINAGE STRUCTURES

1 TRIAL OPERATED

GENERAL CONDITION

LUBRICATION

DIKES - DAMS

GENERAL CONDITION

SLOPES/EROSION

SAND BOILS/CAVING

TRESPASSING

SLOPE PROTECTION

DRAINS

STOP-LOGS - LOG BOOM

CONDITION OF LOGS

AVAILABILITY OF LOGS

HIGHWAY SLOTS

STORAGE FACILITIES -

,CHANNELS - OUTLET WORKS CHANNEL

BANKS

CBSTRUCTION CONTROL

NED sin o6 513
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
4234 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

LA IN REPLY REFER TO:

NEDOD-R
TO: Superintendent, Local Flood Protection System

REFERENCE: Code of Federal Regulations, Title 33, Section 208.10 (a) (6},
I,ocal Flood Protection Works

Assurances given by local cooperating agencies prior to construction
of Local Protection Projects require the submission of a semi-annual report
to the Division Engineer, As ""Superintendent' of your project this becomes
your responsibility, This brochure is intended to help you in preparing your
reports.

We hope that you do not have the misconception that these reports are
valueless, for they serve a definite and useful purpose. Statistical informa-
tion derived from these reports is invaluable for future design and also for
evaluating effectiveness of the present protection system. The semi-annual
reports, when properly submitted, provide information on conditions that
often indicate the necessity for changes or modification to the existing system.
In short, they help us to determine whether the project is doing the job for
which it was built,

Attached are samples of good reports which might help you in preparing
yours.

Exhibit "A'" is the semi-annual report. It is submitted in letter form,
Basically it covers the five (5) specific areas of information required in the
"Reports' paragraph of the standard project O&M Manual., It should be brief
but complete. Negative replies to outline paragraphs should be submitted,
if applicable,. '

Exhibits "B'" and '"C'" are the 90-day interim reports required as at-
tachments to the semi-annual report. Additional reports of conditions ""before'!
and "after" floods should also be attached when applicable. NED Form 513 is
now used instead of suggested report forms normally found in Appendix "C"
of the O&M Manual.

Exhibit "D'" contains an excerpt from Part 208, Title 33, United States
Code. This contains Flood Control Regulations for use in Maintenance and
Operation of Flood Control Works.,

If you have any difficulties at all in preparing your reports, please don't
hesitate to talk it over with our people during their visits to your project.



TowN oF WEST SPRINGFIELD, MASSACHUSETTS
ENGINEERING DEPT.

INCLUDING STREETH, SEWERS, DIKES, ASH QDLLEI:‘I'IDNS AND BIDEWALKS

WALLACE W. WYMAN T RE 3-783%1
’ TOWN ENGINEER

JOHN J. BRENNAN :
ASHT, BUPT. OF STREFTS . =OURS:

" ARTHUR F. BINGHAM S YARD: 7 A.M. — 4 P.M.
ASST. TOWN ENOINEER t ’ QFFICES: 8:30 A.M. — 5 P. M,

September 8, 1964

EXT. 37, 42, 44, 5%

Division Engineer

U. S. Army Engineers
New England Division
48l Trapelo Road ‘
Waltham, Mass. 02154

‘Re: Semi-annual Dike Inspection Report on West Springfield Dikes

- 'Dear Siras:

As required by your regulations I wish to report that the
follcwing maintenance work has been performed during the past six
months:

All sodded dikes have been mowed and raked at Pegular intervals.
Eroded portions of the surface have been repaired with loam and
seed; Weeds in the rip-rapped areas have been aprayed with a weed
killing spray. All dikes have been patrolled and checked at regular
intervals., The vitrified clay pipes at the tops of all relief wells
at the toe of the Riverdale Dike have been cleaned, repaired or re-
placed, as necessary.,

We use a permanent crew of one foreman, one equipment operator

and one maintenance man augmented by two or three laborers during
the summer months.

A request for bids on the replacement of the first engine in
the Warren Street pumping station is being advartised this month.
We are requesting some quotations on exterior waterproofing of the
older stations and will do as rmuch as we can with the availiable
funds, Three mufflers need repairs to the muffler or insulation
Jacket. This will be done.

All engines are started and test operated onte a week. All
stations have had resistance tests made during the summer,

EXHIBIT A
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There have been no‘l'.hing but compliments made regarding the mintenanca |
- and operation of the dike system., The Town Meeting has never refused aw
logitimate request for funds for repair or operation.

Voxfy truly yours,

/s/ Wallace W, Wyman

- WWW ek

+ 2 Inels:
1. Interim Inspection Report dtd. 6 May 196!&
2. Interim Inspection Report dtd. 27 Aug. 1964



| LOCAL FLOOD PROTECTION PROJECT INSPECTION REPORT
Project: ‘yest Springfield Dike System

S NMaintaining Agercy:  Town of West Springfield, Massachusel.ls

- Type Inspeciion:  Semi-Annual Staff _y 90 Day Interim
River DBasin: Tonnec! teut iver Date of Inspection 7 My 1954
Featurs $at linsat Deficiencies
PUMPING STATIONS - STRUCTURES
INTERIOR <
EXTERIOR D X waterprcofing of walls uo be sconeduled.
- PUMPS - MOTORS - ENGINES
'"TRIAL OPERATED X
GENERAL CONDITION X Pump Engine Replacement Program has been
POWER SOURGCE X initiated.
SINSULATION TESTS X Insulation tests regquired.
:METAL INTAKES/OUTLETS| x
‘GATE VALVES - X
GATES - DRAINAGE STRUCTURES
‘TRIAL OPERATED X See Remarks
‘GENERAL CONDITION
"LUBRICATION X
DIKES - AMS
‘GENERAL CONDITION X
"SLOPES/EROSION X
"SAND BOILS/CAVING X
TRESPASSING X Dikes in need of barriers to prevent access.
‘SLLOPE PROTECTION X
'DRAINS ' X
STOP-LOGS - LOG BOOM

'CONDITION OF LOGS X
"AVAILABILITY OF LOGS X
HIGHWAY SLOTS X See Remarks
X
R

STORAGE FACILITIES Sece Remarks

CHANNELS - OUTLET WORKS CHANNEL - Not Applicable

‘OBSTRUCTION CONTROL

NED M 513 EXHIBIT B




Feature : $at Junsat Deficiencies

-f

kY

CONCRETE STRUCTURES

' SURFACE

>

"SETTLEMENT

“I"JomTs

E B et

DRAINS

MISCELLANEOUS

. EMERGENCY OPER, PLAN

EMERGENCY EQUIPMENT

SEMI-ANNUAL REPORT

CONDUITS

I o e E O Y

FLAP VALVES

Inspection Party:

Wallace W. w&man, Town Engineer, West Springfield, Mass.

" Photographs Taken:

'None Required

Remarks & Additional Comments:

{ Indicate Here Observations, Discussions, Specific Feature
Deficiencies, Recommendations and any other pertinent information.
Use Continuation Sheet if necessary, )

GATES: Gates were not operated during inspection. Riverdale, Bridge Street and
Circuit Avenue stations were in operation during river flood stages in April.

HIGHWAY SLOTS: Two Highway Slot Frames need minor repair and resetting.

- STORAGE FACILITIES: Vertical cracking in storage structure evident. Need re-
Jointing. - .

X ALL APPLICABLE ITEMS. IF UNSAT INDICATE SPECIFIC DEFICIENCIES. INDICATE iF NOT APPLICABLE,

] DATE INSPECTED BY: TYPED NAME & TITLE SIGNATURE
V5 May 1964 Wallace W. wyman, Town Engineer /s/ Wallace W. Wyman -




I.OCA!. FLOOD PROTECFION PROJECT INSPECTION REPORT

ProleCf west Springfield Dike System

r——/
Maintaining Agency: qoun of West Springfield, Massachusetts
Type Inspection: Semi-Annual Staff y 90 Day Interim

River Basin: Conneclicut River Date of Inspection oy fugust ;954

Feature Sat JUnsat Deficiencies
PUMPING STATIONS - STRUCTURES

INTERIOR X

EXTERICR ¥ Walls o be waterproofed next month.

PUMPS - MOTORS - ENGINES

TRIAL OPERATED

 GENERAL CONDITION
POWER SOURCE -
INSULATION TESTS
METAL INTAKES/QUTLETS

Three mufflers need repairs.

To be made next month.

bbb be |be foa [

GATE VALVES

G ATES - DRAINAGE STRUCTURES
TRIAL OPERATED
" GENERAIL, CONDITION X
LUBRICATION

. DIKES - DxAMWS
QEQERALJCOVDﬁHON

=~

>

1. SA‘\ID BOILS/CAyING
- TRESPASSING
SLOPE PROTECTEOI\
DRAINS

STOP-LOGS - LOG BOOM

"CONDITION OF LOGS X
CAVAILABILITY OF LOGS X
HIGHWAY SLOTS ) 1 x
X
R

Ncne Found

BTl sl o =l i e

Repairs made this summer.

" STORAGE FACILITIES Walls to be waterproofed.

KS CHANNEL - Yot Applicable

. CHANNELS - OUTLET WO
~BANKS
OBSTRUCTION CONTROL

NED 55 66 513 EXHIBIT C




S Featnre* ].Sat .[nsat Deficiencies °
oy CONCRETE STRUCTURES _
L *'_sum ACE: X
SETTLEMENT . .. X
~JOINTS X
"'_TDRAI\' ' X
mscmANEbus
EMERGENCY OPER PLANY| X
"} 'EMERGENCY EQUIPMENT [ x
fr SEMI-ANNUAL REPORT X
B A.cnmnums ' . X
FLAP VALVES . X S |
. Inspochon Pariy ‘
Wallace W: Wyma.n, Town BEngineer, West Springfield, Mass,
~ Photographs Taken:
"o None Required:
'57-‘f’)~1-Remarks & Addmonal Comments.
" { Indicate Here Observations, Discussions, Specific Feature
~-Deficiencies, Recommendations and any other pertinent mformatlon
Use Contmuatlon Sheet if necessary. )
4
";;?&:&LL,APPUCABLE ITEMS. If UNSAT INDICATE SPECIFIC DEFICIENCIES. INDICATE IF NOT APPLICABLE. |
' o INSPECTED BY: TYPED NAME & TITLE SIGNATURE
Wellace W, Wymen, Toun Engineer /s/ Wallace W. Wyman o
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FITLE 33—-NAVIGATION AND
NAVIGASLY. WATERS

Chapter II—Corps of Enginecrs, War
Department

PaT 208—F1oop CONTROL REGULATIONS

MAINTENANCE AND OFERALION OF FLOOD
CONTROL WORKS

Pursuant to the provisions of section 3
of the Act of Congress approved June 23,
1936, as amended and supplemented 49
Stht. 1571; 50 Stat. 871, and 56 Stat.
638; 33 U. 8. C:'10k¢; 01e-1), the fol-
lowing regulations are hereby prescribed
to govern the maltitenance and opera-
tldn‘crr'ﬂood control works:

- §208.10 Local ficod protection works;
matunienance and operation of structures
and facilities—(a} General. (1) The
structures .and facllities constructed by
the Utited States for local flood protec-
tion shall be continuously malntained in

suéh’ & manner and operated at such .

times and for such periods as may be

. necessaty to obtain the maximum

banefits.

‘(2) The State, political subdivision
thereof, ot other responsible local
agency, which furnished assurance that
1t 'will maintain and operate flood ccn-
trol works In accordance with regula-
tidns prescribed by the Secretary of War,
as'required by law, shall appolnd 8 per-

- manent committee consisting of or

headed by an official hereinaffer called
the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly In charge of, an

. organtzation responsible for the effiblent
- operation and maintenance of all of the

structures. and facllitles during flood
periods and for continuous inspection
and maintenance of the project works

-during periods of low water, all without

cdst to the United States.

‘(3) A reserve supply of materlals
needed during a food emergency shall
be kept on hand at all times,

- (4) No encroachment or Lrespass

“which will adversely affect the eficlent
- gperation or maintenance of the project

works shall be permitted npon the rights-
of-way for the protective factlitles,

(3) No improvement shall be passed
over, under, or through thd walls, levees,
improved channels or foodways, nor
shall any excavation or an
pérmitted within the limita of the proj-
ect right-of-way, nor shall dny change
bé made In any fealure of thie works
without prior determination by the Dis-

trict Engineer of the War Department.

of his ‘authorized representative that

. sitch tmprovement, excavation, construe-

tion, or alteration will not adversely af-
fect the functioning of the protective
tacillties. Such improvements or alter-

- -ations as may be found to be desirable

and perinissible under the above de-
termination shall be constructed in ac-

. cokdance with standard engineering -

practice. Advice regarding the effect of
proposed Improvements or alterations
ofr the functioning of the project and jn-
fgrination concerntng methods of con-
struction acceptable under standard en-
glnéering practice shall be obtained from
the District Engineer or, if otherwise
ohtained, shall be submitted for his ap-
proval. Drawings or prints showing
such §mprovements or elterations as

" finally constructed shall be furnished the
-~"District Engineer after compicton of the

work.,

18) It shall Lo B duly of sl super-

intendent to subli:lt & >aaivnhaual report
1o the Distrlet Lagineer cCOVENng inspec- -

tion, meintenance, snd operation of the
prolective works.

(7) The Di-trict Engieer or his au-
thorized representatives shall have ac-
cess at all Ligaes Lo sl pordons of the pro-
tective works.

(8) Maintenanee measures or repairs
which the District Engineer deems nec-
gssary shall be promptly taken or made.

(G4 Appropriate measures shall be
taken by local suthoerities to Insure that
the activities of all local organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with those of the Superintend-
ent's organlzation during flood periods.

{10} 'The War Departnient will furnish
local interests with an Operation and

Muintenance hisnual for sach completed .

project, or separate useftil part thereof,
to assist them in carrying out their ob-
ligations under these regulations. -

(0 Lepees—(1} Maintenance. The
Buperintendent shall provide at all times
such malntenance as may be required to
insure servicenbilily of the structures in
tilme of flood. Measures shall be teken
to promote the growth of sod, extermil-
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
erosion or other forces, ‘Where prac-
ticable, measures shall be taken to retard
bank ergsion by planting of willows or
other suitable growth on areas riverward
of the levees. Periodic inspections shalk
be made by the Superintendent to insurs
that the above maintenance measures
are heing effectively carried out and,
further, to be certain that:

(i) No unusual settlement, sioughing,
or material loss of grade or levee eross
section has taken place;

(iiY Ho caving has occurred on elther

“the land side or the river side of the levee

which might affect the stability of the
levee section;

{iit} No seepage, saturated areas, or
sand bolls are occurring;

{iv) Toe drainage systems and pres-
sure relief wells are in good working con-
ditlon, and that such faciities are not
becoming clogged, :

{v) Drains through the levees and
gates on said drafys are in good working
condltion;

- (vi) No revetment work or riprap has
been displaced, washed out, or removed;

(vil) No action is being taken; such
as burning grass and weeds doucing in-
appropriate seasons, which wili retard
ar destroy the prowth of sod;

{vli{} Accesg roads tp and on the levee
are being properly mwihintained;

{ix) Cattle guards and gates are in
good condition;

(x) Crown of levee is shaped 50 as to
drain readily, and roadway thereon, if
any, is wel! shaped and maintained;

(xi} There is no unauthorized grazing
or vehicular traffic on the levees; ,

(xi1} Encroanchments are not belng
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficient functioning dur-
in times of emergency.

Such inspections shall be made im-
mediately priot to the beginning of the
flood season; immediateiy following each
major high water perlod, and otherwise
at intervals not exceeding 90 days; and
such intermediate times as may be neces-
sary to insure the best possible ecare of

the lovee, Phuasdinte steps will be taken
to correct dahgerus conditions disclosed
by sach thspeetions, Eegular mainte-
nance repalr mecsures shall be accom-
plished durnas the appropriate season
g3 scheduled by the Buperintendent.

(2) Qperation. During flood periods
the levee shall pe prirolled continuousiy
to locite possible sand bolis or unusual .
wetnoss of the landward slope and to be
certain that!

() There are ho indications of sildes
or sloughs dereloping;

D Wave wash or scouring action Is
not céeurring;

(ili) No low veaches of levee exist
which may be overtopned; .

(iv} Nv other conditious exist which
might endenger the structure.

Appropriate advance measures will be
taken: to insure the avallability of ade-
quate labot and materials to meet all
continigencies. Immediate steps will be
taken' to control any condition which
endangers the levee and to repalr the
damaged sectlon. -

(¢) Flood walls.—(1) Maintenance,
Periodic inspectlons shall be made by the
Superintendent to be certain that:

(1), No seepage, saturated ereas, or
sand bolls are occurring;

(11); No undue settlement has occurred
which affects the stability of the wall or
its water tightness; * ‘

”ﬂz No trees exist, the roots of which
might extend under the wall and offer
accelernted seepage patha:

{v) The concrete has not undergone
cracking, chipping, of brenking to an
extent which might affect the stabllity
of the wall or its water tightness;

(v), Theré are no encroachmeuls upon
the right-of-way which might endanger
the structure or hinder #ts functioning
in time of flood;

(vi) Care Is being exercised to pre-
vent -accumulation of trash and debils
adjacent to walls, and to insure that no
fires are being built neay them;

(vif) No bank caving conditions exist
riverward of the wall which migut en-
danger its stability;

(vil)) Tor drainage systems and pres-

sure relief wells are In good working con-
dition, and that such facilitier are not
becoming clogged. -
. - Such inspections shall be made imme-
‘djately prior to the beginnitig of the flood
season, immediately following each ma-
jor High water perfod, and otherwise at
intervals not excceding 90 days. Meas-
ures to eliminate encroachments and ef-
tect vepairs found necessary by such lu-
spections shall be undertaken tmmpedi-
ately. All repairs shaill e accomplished
by methods acceptable In standard en-
ginedring practice. .

-(2) Operation. Continuous patrol of
the wall shall be maintained during flood
pertdds to Jocate poscible leaknge at mon-
olith joints or seepage underneath the
wall: Floating plant or bonts will not be
allowed to lie against or tle up to the
welll Bhould.it become necessary during
a fldod emergency to pass anchor cables
over: the wall, adequate messures shall
be tiken ta protect the concrete and con-
struction joints. Immediate steps shali
be taken to correct any condition which
enddngers the stability of the wall.

“(d} Drainage structures—(1) Mainl.-
nance. Adeguate measures shall be taken
to §rsure that inlet and outlet channels
are kept open nnd that irash, drift, or
debris 1s not ellowed to acoumulate near
drainage structures. Flap gates and
manually operated gates and yalves on

EXHIBIT D



drainage structures shall be examined,
olled, and trial operated at least once
every 90 days. Where drainpge strue-
tures are provided with stop lug ot other

emergency closures, the conditlon of the'

eguipment ang its housing shall be in-
spected regularly and a trial instailation
of the emergency ciosure shall be made
ab least once cach year, Perlodic inspee-
tions shall be made by the Superintend-
ent to be certain that:

(1) Plpes, gates, operating mechanism,
riprap, and headwalls are in good con-
dition; '

(i) Inlet and outlet channels ara opon;

iy Care Is being exercised to prevent
the accumulation of trash and debris
near the structures and that no fires are

" being built near bituminous coated pipes;

(iv) Erosion is not occurring adjacent
to the structure which might endanger
1ts water tightness or stability.

Immediate steps will be taken to re-
* palr damage, replace missing or broken

perts, or remedy adverse conditions dis-
elosed by such inspections.
(2) Operction, Whenever high water
conditions impend, all gates will be in-
“spected a short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
shatl be removed. Automatic gates shall
_ be closely observed until it has heen as-
certained that they are securely closed,
‘Manually operated gates and valves shall
be closed as necessary to prevent inflow
of flood water.» All drainage structures
"~ in levees shall be Inspected frequently
during floods to ascertain whether seep-
_ age is tgking place along the lines of
their contact with the embankment,
‘Immediate steps shall be taken .to cor-
rest any adverse condition, .
(¢) Closure structures—(1) Malnte~
nence, Closure structutes for traffle
. openings shall be inspected by the super=-
mtetndent every 90 days to be rertain
" thal
(i) No parts are missing;

(liy Metal parts are adequabely cov-

ered with paint;

(1) All movable parts are In satis=
factory working order,

(iv) Priper closure c¢an be made
promptly whebh necessary;

(v)" Sufficient materials pre on hand
for the efection of sand bag closures and
that the location of such materials will
be readily accessible in times of emer-
geney.

Tou!s ‘and parts shall not be ‘removed
. for other use. ‘Trial erections of one or
more closyre structiures shall be made

once each year,. alternating the strue-

‘ures chogen 5o that each gate will be

erected at least once In each 3-year pe-
rod, Trial erection of all closure strige-
fures shall be made whenever a change is
made in key operating personnel. Where
rallroad operation makes trial erection of
& closure structure infeasible, rigorous
inspection and drill of operating per-
sonnel may he substituted therefor.
Trial erection of sand bag closures is-not
required. Closure materials will be care~
fully checked prior to and following
flood perlods, and damaged or missing
~parts shall be repaired or replaced fm-
medistely.

(2) Operation. BErection of each mov-
* able closure shall be started in sufficient
time to permit completion before. flood
waters reach the top of the structure

" sill. Information regarding the proper
method of e¢recting each individual clos- -

ure structure, together with an estimaie
of the time required by an experlenced
crew fo complete its erection will be glven

in the Operation and Maintenance Man-
ual which wiil be furnished Joerl interests
upon completion of the project. Closure
structures will be inspected freguently

-during food pericds to ascertain that no

undue leakage Js occurring end that
dralns provided to care for ordinary leak-
age are functioning proverly. Beats or
floating plant shall not he allowed to tie
tip to closure structures or to discharge
pRSsengers or cargo aver them.

(fy Pumping plants—(1) Mainite-
nance. Pumping plants shall be inspected
by the Superintendent at intervals not
to exceed 30 days during flood seasons
and 80 days during off-flood seasons to
insure that ail egiiipment is $n order for
instant uge. At reguiar intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and eguipment,
repainting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, fuel

- for gasoline or diesel powered equipment,

and fugh lights orlanterns {or emergency
lighting shall be kent on hand at all
times. Telephone service shall be main-
talned at pumping plants. ALl squlp-
ment, including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trial operated and checked at

“least once every 90 days. Megger tests

of all insulation shall be made whenever
wiring has heen subjected to undue damp-
ness and otherwise at intervals not to
exceed one year. A record shall be kept
showing the results of such tests, Wir-

ing disclosed to be In an unsatisfactory .

condition by such tesis shaill be brought
to & satisfactory condition or shaill be

‘promptly replaced. Dlesel and gasoline

engines shall be started at such inter-

‘vals and allowed to run for such length

of time as may be necessary to insure
thelr serviceabillty in times of etner-
gency. Only skilled electricians and me-
chanics shail he employed on tests and
repaits. Operating perscnnel for the
piant shall be present durlng tests. Any
equipment removed from the station for
repalr or replocement shall be returned
or replaced as soon as practicable and
shall be trial operated after reinstal-
lation. Repairs requiring removal of
eguipment from the plant shall be made
during off-flood seasons insofar as prac-
ticable,

(2) Operation. Competent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
operation is imminent. The operator
shail thoroughly inspect, trial operate,
and place in readiness all plant eguip-
ment. The operator shali be familiar
with the equipment manufacturers' in-
struetions and drawings and with the
“Operaling Instructions” for each sta-
tion. The equipment shall be operated
in accordance with the above-mentioned
“Operating Instructions” and care shall
be exercised that proper lubrication s
being suppiled all equipment, and that no
overheating, undue vibration or nolse 1s
oceurring. Immediately upon final re-
cession of food waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house sumps flushed, and équipment
thoroughly inspected, oiled and greased.
A regord or log of pumping plant opers-
tion shall be kept for each station, a copy
of which shall be furnished the District
Engineer following each fiood.

(g) Channels and floodways — (1)
Muaintenance. Perlodic inspections of
improved cheannels and floodways shall
be made by the Superintendent to be
certain that:

(1} The channel or floodway 5 clear of
debris, weeds, and wild growth;

(4i) The channel or floodway Is not
being restricted by the deposliing iof
waste materials, bullding of unauthor-
ized structures or other encroachments:

{iti) The capacity of the channel or
flooaway 1s not belng reduced by the
formation of shoals;

{lv) Banks are not being damaged. by
rain or wave wash, and that no slough-
img of banks has occurred;

(v) Riprap secticns and deflection
dikes and walls are in good condition;

(vi) Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstriic
tions and debris 4o permit proper func-
tloning of the project works.

8uch Inspections shall be made priot; to
the beginning of the flood season and
otherwise at intervals not to exceeg 90
days, - Imiheaate steps will be taken to
remedy any adverse conditions disctosed
by such inspections., Measures will be
taken by the Superintendent to promote
the growth of grass on bank stopes and
carth deflection dtkes, The Superin-
tendent shall provide for periodic repair
and cleaning of debris basinsg, check
dams, and related structures as may be
NEcessary.. )

(2) Operation, Both banksg of the
channel shall be patrolled during periods
of high water, and measures shall be
taken to protect those reaches being at-
tacked by the current or by wave wash.
Appropriate measures shall be taken to
preven the formation of jams of ice or
debris, Large ohjects which become
lodged against the bank shall be re-
moved. The improved channel or fiood-
way shall be thoroughly inspected imme-
dintely following <ach major high water
period. As soon as praciicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structures
repalred

()  Miscelltneous lacilities - (1}
Maintenange. Miscellaneous structures
and facilities constructed as a part of
the protective works and other structures
and facilities which function as a part
of, or affect the efficient functioning of
the protective works, shall be pericdically
inspected by the SBuperintendent and ap-
propriate maintenance measures taken.
Damageqd or unserviceable parts shall be -
repaired or -replaced without delay.
Areas used for ponding in connectibn
with pumping plants or for temporary
storage of interior run-off during food
periods shail not be allowed to become
filled with sili, debris, or dumped ma-
terfal. 'The Superintendent shall take
proper steps to prevent restriction of

bridge openings and, where practicable, '

shall provide for temporary raising dur-
ing focds of bridges which restrict chan-
nel capacities during high flows,

(2) Operation. Miscellaneous facili-
ties shall be operated to prevent or re-
duce flooding during perlods of high
water, Those facllities constricted 'as
& part of the protective works shall not
be used tor purposes other than floed pro- -
tection without approval of the District
Engineer unless designed therefor, {48
Btat. 1571, 50 Stat, 8717, and 66 Btat, §38;
23 O.B.C. T0lc; Tole~1) (Regs. 9 August
1844, CE SPEWF)

[sxAL] J. A, UL10,
Muajor Generds,

The Adjutant Genergl.

[F. R. Doc. 44-12285; Flled, August 16, 1944
9:44 a,m.)



APPENDIX D

FLOOD EMERGENCY MEASURES

Plate No. ‘ Title
I Effect of Sand Boils
II Sand Boil
III Sacking Sloughs
v Sack Dike or Topping
v Model Sack Dike or Topping

Vi Lumber and Sack Topping

ViI Flashboards
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foundation, with width of bose
af least 1% fimes the height

clear of sand discharge.

Tie into dike if boil is near foe.
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Herpht of sock loop or ring
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Yhat 70 more mofterial i3 dis-
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Do not fry To sfop fully, flow
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U.LABM.H
2 4" High
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9
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R
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SAND BOIL 1
STANDARD HIGH WATER
MAINTENANCE INSTRUCTION

- PLATE NO.II
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filter of brush
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_ O
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s
3
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Socks showe be /lord
Sskungle fashion ond riof
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SACKING SLOUGHS
STANDARD HIGH WATER
MAINTENANGE INSTRUCTION

DEFPARTMENT OF THE ARMY
MNEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASS.
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RIVERSIDE

Note: Socks should
be lopped ot least
73 oll ways and wel/
mavuled or tomped

info ploce.

{ Slight slope o
=~  fandward side

7
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’
;

RIVE

RSIDE ELEVATION

SACKS REQUIRED PER 100 STA.
1001b."Feed” Sacks -t Cu.Ft. Each

Approx.Hagt. .
Shek Dike | ?!lchhs Required
L5 3 300
2.0 a 750
3.0 6 1400
4.0 8 2250
5.0 10 3250
6.0 12 4500
7.0 L4 5950
8.0 16 7 600

SACK DIKE OR TOPPING
STANDARD HIGH WATER
MAINTENANGE INSTRUGTION

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASS.
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MODEL SACK DIKE OR TOPPING
Typical Section

MODEL SACK DIKE OR TOPPING
Riverside View

PLATE NO. X
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FRONT ELEVATION

BILL OF MATERIAL TO CONSTRUCT |00 FEET

25 pcs. 1" 12 /2
17 pcs 24" /0'

/17 pcs. 24"~ 6’
17 pcs. 2 x4~ 2’

LUMBER AND SACK TOPPING

STANDARD HIGH WATER
MAINTENANCE INSTRUCTION

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
WALTHAM., MASS.

PLATE NO.¥MI
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APPENDIX E
PLANS

LIST OF PLATES

Sheet
Plate No, No. Degeription

E-1 2 Project Plan

E-2 3 Bernon Dam Demolition ﬁnd Chennel Improvements

E-3 15 Dikes and Channel Improvements - Blackstone
River -« Plan and Profile No. 1

B-k 16 Dikes and Channel Improvements - Blackstone

: River ~ Plen and Profile No. 2

E~5 17 Dikes and Channel Improvements -~ Blackstone
River - Plan and Profile No. 3

E-6 18 Dikes and Chennel Improvements - Blackstone
River - Plan and Profile No. 4

E-T7 19 Social District - Dike Sections

E-8 20 Social District - Flood Well Sections

E-9 21 Hemlet District - Dike Sections No. 1

E-10 22 Hamlet District « Dike Sections No. 2

E-11 23 Dikes end Channel Improvements - Mill River -
Plan and Profile Fo. 1

E-12 2h Dikes and Channel Improvements - Mill River -
Plan and Profile No. 2

E-13 25 Dikes and Channel Improvements - Mill River -
Sections

E-14 26 Dike and Chamnel Improvements - Peters

River -~ Plan, Profile and Sections

E=15 27 New Mill River Dam - Plan and Sections



Sheet

Plate No. No.
E=16 28
E-17 29
E-18 30
E-19 31
E-20 32
E-21 33
E=22 34
E-23 35
E-24 36
E-25 37
E-26 38
E-27 39
E~28 4o
E-29 L1
E=30 L2
E-31 43
E-32 4y
E-33 L5
E-~34 JITS

Description

Flood Walls - Blackstone
Elevation No, 1

Flood Walls - Blackstone
Elevation No. 2

Flood Walls ~ Blackstone
and Details No. 1

Flood Walls - Rlackstone
and Details No, 2

Flood Walls - Blackstone
Street at Footbridge

and Elevation No. 1

River

River

River

River

River

Flood Walls - Fast School Street

Flood Wells - East School Street

and Elevation No. 2

Plan and

Plan and

Sections

Sections

Villanova
- Plan

- Plan

Flood Walls - Peters River - Plan, Elevation

and Details

Mill River Conduit
Mill River Conduit

Mill River Conduit
Mill River Conduit

Plan and Profile No. 1
Plan and Profile No. 2
Sections and Detalls
Inteke Details

~Mill River Conduit - Outlet Details

Peters River Conduit - Plan and Profile No. 1

Peters River Conduit

Peters River Conduit

Peters River Conduit

Plan and Profile No. 2
Sections and Details

Intake Details

Peters River Conduit « Outlet Details

Social District Pumping Station - Site Plan
and Miscellaneous Detalls
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Plate No. No. Description
E-35 L7 Social District Pumping Station - Architectural -
Plans, Elevations and Details
E-36 48  Social District Pumping Station - Architectursl -
: Elevaiions and Details
E-37 L9 Social and Hamlet District Pumping Stations -
Architectural - Typical Details
£-38 51 Social District Pumping Station - Structurel -
Reinforcing Details No, 1
E~39 52 Social District Pumping Station - Structursl -
Reinforcing Detalls No. 2
E~40 53 Social District Pumping Station - Structural -
Reinforcing Details No, 3
E-l1 54 Social District Pumping Station - Structural -
Reinforcing Details No. L
E-l42 55 Social District Pumping Station - Structural
and Miscellaneocus Steel
E-h3 56 Social and Hamlet District Pumplng Stetions -
Structurel - Typical Steel Detaiis
E-ki 57 Sociel District Pumping Station - Mechanical -
Plang and Sections
E-U5 58 Social District Pumping Station - Mechanical -
Details
E=h6 59 Social District Pumping Station ~ Electrical -
Plans and Details
E-b7 60 Hamlet District Pumping Station - Site Plan
- and Miscellaneous Details
E-L48 61 Hamlet District Pumping Station - Architectural =
Plans, Elevations and Details
E-49 62 Hamlet District Pumping Station - Architectural -
Elevations and Detalls
=50 63 Hemlet District Pumping Station - Structural -

Reinforcing Details Wo. 1
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F=51 ol
E=52 65
E~53 66
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E-55 68
E-~56 69
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E-58 71
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E-61 Th
B-62 75
E-63 76
E-6l 77
E-65 78
E-66 79
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Hamlet District Pumping Station - Structursl
Reinforcing Details No, 2

Hamlet District Pumping Station - Structursl
Reinforcing Details No. 3

Hamlet District Pumping Station - Structursl
Reinforcing Details No. L

Hemlet District Pumping Stetlion - Structural
end Miscellaneous Steel

Hamlet District Pumping Station - Mechanical
Plans and Sections

Hamlet District Pumping Station - Mechanical
Details

Hamlet District Pumping Station -~ Electirical

Plans and Details

FEast School Street Bridge - General Plan -
Profiles and Sections

East School Street Bridge
and Details

Foundstion Plan

East School Street Bridge - Deck Plan and

Reinforcing Detalls

Fast School Street Bridge Site Plan and

Details
Mill Water Supply Line - Plan No. 1
Mill Water Supply Line - Plan No., 2
Mill Water Supply Line - Plan No. 3
Mill Water Supply Line.— Plan No. 4

Hamlet District - Drainage and Utilities Plan
and Details No. 1



Platle No. No. Description
E-GT 80 Hamlet District « Drainage and Utilities
Plan and Details No, 2
B-68 o1 Hamlet District - Drainege and Utilities
' Plan and Details No. 3
E~-60 02 Mill Water Supply Line - Profile No. 1
E-70 &3 Mill Water Supply Line - Profile No. 2
E~71 &4 Davison Avenue - New Storm Drainage
E~72 85 Mill River - Drainage eand Utilities -
Flan and Details Wo. 1
R-73 86 Mill River - Drainage and Utilities =~
Plen and Detalls No. 2
E-7h 87 - Mill River - Drainage and Utilities -
Plen and Details No., 3
E=75 88 Mill River - Drainage and Utilities -
Plan and Details No. 4
E-76 89 Mill River - Drainage and Utilities -
Plan and Details No. 5
E-T7 Q0 Peters River - Drainage and Utilities -
'~ Plan and Details No. 1
E~78 9 Peters River - Drainage and Utilities -
Plan and Details No. 2
E~79 9% Utility Details No. 1
E-80 93 Utility Details No. 2
E-81 9k Utility Details No. 3
E-82 95 Utility Details No. L
E-83 96 Utility Details No. 5
E-84 97 Utility Detalls No. 6
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Plate No. No. | Description
E-85 98 Utility Details No. 7
E-86 g9 Utility Deteils No. 8
E-87 101 Electrical Modifications to Bernon Street
Brldge and High Tension Towers
E-88 102 I-!yd.rogfaphs No. 1 .
E-89 103 Hydrogrephs No, 2
E«90 BLA-L-1 Drain Line Modifications - Pian and Sections
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4 For dike deraifs in vicimity of floodwoall @) Rendrick
Avenue footbridge see Sheet 32
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NOTES:

4 Thasa Aydrographs ore the daily overage siream Flow racord of Ihe
Blackstone Rivar of the U.5.6. 5. gaging station of Weonsocke!,Rhode
Istand from the trivulory drainoge orag of 416 squore miles.

2. " Instontaneovs pack discharges ara shown where availabie.

3. . The doto containad herein are not intent'sd.as reprasentotions or
warranfaes but are furnished for information only. It is exprassily
understood that the govérnmant will not ba responsbie for any
deductions, interpretations or conclusions there from mode by any
bidder or controctor,

&  There are no stream flow maasurements or dischorga records

Yor the Mill or Peters Rivers.

5 Saasoncl variations in flowon ihe Ml and Patars Rivers generolly
follow tha flowpatternon the Blackstons River.

£ Thaastimoted pack Hows of 3400crs on the Mill River and I500ctfs
on the Palers River during the record flood of August 1955 are
astimoied 1o have freq les of cocurrencd in axcass of 100 years.
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SPIGOT TRAME FLAP VALVE 9E(TION

NOT TO SCALE

NOT=: The 47 cimencion sagl beanunimvm of 12 inches for *he
Flop Volve fobe incinied i1 the coleh basin ond o misiirier
¢f 18 inches forihe flus vu/ve w1 the monbe’e. [f er 'fiach
spiaal end flap volve is not ovelloble, on 18 inch p/pe lesgth
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